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'I'ccolotc  Tiiiiik‘1,  ill  fill'  Santa  Viif/.  Moiiiitaiii  9  miles  nortli- 
vvest  ot  Santa  Harliara,  (California,  is  listed  in  eonstriietion 
records  as  one  of  the  toughest,  most  difficult  tmmels  ev<*r 
driven.  After  the  heading  was  advanced  8,940  ft.  into  the 
mountain  ridge  with  no  imiisnal  happenings,  the  mider- 
gronnd  working  area  was  suddenly  transformed  into  what 
workmen  fiTined  “a  snarling,  vicious,  fighting  tiger.”  A  tr<*- 
mendons  inrush  of  water  and  sand  through  the  luMding  in 
Jannaiy,  19.51,  stopped  all  activities  inside  tin*  hore. 

Afh'r  40  long  months  of  slow,  lahorions  opc'rations,  the 
tunnel  advance  was  halted  a  second  time  in  July,  I9.5-4, 
because  of  increasing  heavv  flows  of  water,  had  ground, 
and  a  tiMiiperatiire  risi-  at  the  heading  from  87  di-gri-i-s 
Kahrenht  it  to  112  di-grees.  4  ecolote  'runnel  had  stoppi  il 
both  the  contractor  and  his  men. 

Hut  the  Hureaii  of  Heclamation,  sponsors  of  the  project, 
liad  to  liang  on.  A  board  of  engineers,  selc<  ted  by  the 
liuKMii,  recommended  completion  of  the  tunnel  at  any  cost. 
(Coker  (Construction  (Companv  and  I’eti’r  Kiewit  Sons’ (Com- 
panv  agri’cd  to  take  omt  the  work  on  a  joint-venture  sub¬ 
contract  basis,  'file  ( Coker- Kiewit  organi/ation  movi-d  onto 
the  job  in  January,  19.54  . 

A  summary  of  how  a  combination  of  construction  experi¬ 
ence,  veteran  cri’ws,  and  engineering  skill  of  a  high  order 
mad<’  possible  the-  completion  of  the  tunnel  one  year  later 
is  pri’sented  on  page  40. 

•  •  • 

For  some  years,  (Constitution  Houlevard,  a  two-lane  high- 
w'ay  connecting  tiu*  towns  of  -South  Heights  and  Aliipiippa 
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in  western  I'ennsyb  ania,  had  been  a  headachi*  to  the  motor¬ 
ing  public  and  the  (Commonwealth  of  Peimsylvaiiia.  In 
places,  steep  dills  of  deteriorating  sandstone  and  shale  oyer- 
hung  the  boulevard,  and  rock  and  earth  slides  onto  the 
boiihward  w  ere  an  ever-present  danger. 

In  October,  19.54,  the  (Commonwealth  received  bids  tor 
the  construction  of  a  modern  four-lane  highway,  'fhe  con¬ 
tract  was  awarded  to  .\ello  I,,  feer  (Company  of  Durham, 
.North  (Carolina,  the  low  bidder,  and  work  on  the  new  high¬ 
way  was  started  in  January,  19.5.5. 

'fhe  project  involved  unusually  difficult  grading  and 
draining  problems.  Deep  cuts  had  to  be  made  through  a 
sidehill  approximately  2/i  miles  long.  (Close  to  2,2.3(),(NN) 
cii.  yd.  of  rock  and  sandstone  had  to  be  blasted  and  moved 
away.  In  addition  to  working  in  rough,  rocky  terrain,  the 
contractor  had  to  maintain  unint(‘rrupte<|  traflic  on  the 
boulevard  alongside  the  job  site  and  avoid  damage  to 
abutting  railroad  tracks  and  a  steel  plant. 

For  a  description  of  the  blasting  details  and  r(M'k-removal 
proc«*dure,  pleast*  turn  to  page  48. 

•  •  • 

(Completion  of  'fable  Ho(  k  Dam  on  the  White  Hiver  at  a 
location  ()  miles  w(‘st  of  Hranson,  Missouri,  and  10  miles 
from  the  .Arkansas  line  will  help  to  control  fl(M>d  waters 
an<l  provide  facilities  for  more  and  cheaper  power  in  the 
.M issouri-.\rkansas-(  )klahoma  ( >/arks. 

Proj<-ct  specifications  for  the  $78,(MK),b()()  dam,  scheduled 
to  be  completed  iu  July,  J9.‘)8,  call  for  an  overall  lengtfi  at 
the  top  (*f  (f,42.3  ft.,  of  which  l,(i()2  ft.  will  be  a  concrete 
structure,  and  4,821  ft.  embankment  extensions. 

review  of  some  of  tli<-  (instruction  details  on  tlie  proj(‘<  t 
will  be  found  in  the  artide,  '"fable  H«m  k  Dam,”  by  Fred 
De.Armond,  beginning  (rii  page  .52. 


VOI..  :)4 


NO.  2 


MARCII-APRII..  IU.S(t 


Write  for  FREE  Bulletin  58-5 


JOY  DRILLS 


Here  are  two  of  the  three 
hig  Joy  Champion  air- 
.  blatt  rotaries  now  on  the 
*  Seaway  project,  Joy 
(  hambions  drill  up  to 
12"  diameter  holes. 


I  Jnqucstiunahly  one  of  the  greatest  construc¬ 
tion  jobs  of  (he  century,  the  St.  Lawrence 
Seaway  has  drawn  top-flight  contractors,  en¬ 
gineers,  and  construction  men  from  across 
the  country.  When  completed,  this  joint 
power  venture  will  provide  2>/2  million  horse¬ 
power,  as  well  as  a  deep-draft  sea  channel 
to  mid-America. 


Six  Joy  Challengers, 
world’s  biggest  hammer 
I  drill  (S'/4"),  are  working 
for  three  Seaway  con¬ 
tractors. 


At  work  on  the  Cjinadian 
side  is  this  Joy  Trac- 
Drill.  It  mounts  twin  ex¬ 


tensible  jibs  (with  power 
lift  and  power  swing) 
and  a  Joy  air  compressor. 


A  joh  of  this  magnitude  calls  for  various  sizes 
and  types  of  drills,  and  Joy  builds  them  all. 
During  initial  phases  of  the  .Seaway  project, 
scores  of  Joy  drills  are  already  at  work — 
hand-held  drills,  wagon  drills,  and  blast-hole 
drills  (both  hammer  and  rotary)  for  large 
diameter  holes. 


Joy  offers  the  most  comprehensive  line  on 
the  market  today.  Whether  you  are  digging 
a  seaway  or  a  sewer,  there  are  Joy  drills  for 
the  job.  I'or  details  write  Joy  Manufacturing 
Company,  Oliver  Building,  Pitt$burgh  22,  Pa. 
In  (Canada;  Joy  .Mankjacturing  Company 
(Canada)  l.imited,  Csalt,  Ontario. 


I 


Ur  AIR  COMfRiSSORS  •  ROCK  DRIUS  •  WAOON  DRILLS 
CORf  DRILLS  •  BLAST  HOLi  DRILLS  •  fORTABLI  HOISTS  •  FANS 
BLOWiRS  •  TUNNfl.  QUARRY,  MINI  lOUIPMiNT 


CONSTRUCTION  IQUIPMENT  MANUFACTURERS 
FOR  OVER  NAIF  A  CENTURY 
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A  FLOOD  OF  AGGREGATE 

Nrfcl  a  lot  of  a,c[,t(rct(atc  cvrry  day?  A  rcincnt  plant 
docs,  and  has  a  sound  source  for  it  in  this  MARION  7100.  Its 
8-yard  bucket  keeps  the  hopper  full.  Its  200-fo<;t  boom  holds 
equipment  moves  to  a  minimum.  Its  huge  tub  base  anrl  big 
walking  shoes  let  it  travel  aiul  walk  anywhere. 

MARION  POWER  SHOVEL  COMPANY  •  MARION,  OHIO 

rilK  KXPI.OSIVKH  KM.INPKH  •  MAHCH-APRII..  lUM 
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PLATO  MALOZEMOFF 


I^iat€»  IV|al«»xem«»f f 

i*hk;sii)knt 

NKW.MONT  MININ(;  C :<)IU*«)HATI()N 


A  Bi  o^rapky 

PLATO  MAM)/.KMOFK,  |)r(‘.si(l(  lit  III  Nruiiioiit  Milling 
(.'orporatioii,  is  oik*  ot  thosi*  ran*  individuals  who 
C'OinhiiK*  (rxt'optioiial  ability  and  wiilc  (‘xpiTii'iiti*  in 
tin-  field  of  mining  and  inetallni^v  with  iiniisiial  talents 
as  an  exeeiitive  and  administrator.  His  eontrihntions  to  the 
mineral  industry  fiave  won  for  him  reeo^nition  as  one  of 
the  top-flij'ht  leaders  in  tin*  world  of  husint'ss  today,  both 
her*'  and  abroad. 

Plato,  as  his  friends  and  assin  iates  know*  him,  was  horn 
in  St.  Petershiirj',  Hiissia,  on  Auj'ust  26,  IfKW,  the  son  of 
Alexander  .M.  and  Kli/aheth  A.  Malo/emoff.  His  father,  a 
mining  and  metallurgieal  en^inet'r,  praetieed  his  profession 
in  Kurope,  .South  America,  and  the  United  States.  In  the 
1920’s,  he  was  mana^in^  director  of  Lena  (>oldfields,  l.td., 
the  larj»«*st  Am<*riean-Knj'lish— financed  mining  eoneession 
in  Hussia.  In  the  late  Hk'Mt's,  he  was  a  eonsiiltiii)'  engineer  in 
New  York,  retained,  amon^  others,  by  American  Smeltinjr 
and  Hefining  (.ompany.  His  mother,  a  graduate  ol  the 
Ihiiversitv  of  (California  at  Berkeley  with  an  M.S.  decree 
in  teaehinj',  later  was  awarded  a  Ph.l).  dej^ree  by  the 
uniyersity. 

Plato  I'ompleteri  his  elementary  education  at  l.akexiew 
(Grammar  and  Oakland  Terhnieal  School  in  Oakland,  (Cali¬ 
fornia,  ^radiiatin^  with  honors  from  both  schools.  He  en- 


rolU‘d  at  the  I'nixersitv  oi  (Calilornia  and  was  ^radiiati'd  in 
PHI  w  ith  a  B..S.  dcjurei*  in  mining  en^ineerinl',  t  utu  lamlc. 
He  continued  his  studies  at  Mont.uia  School  ol  Mines  and, 
in  P)'i2,  was  awarded  an  M.S.  di-j'iee  in  mininji'  en|i'im*erini'. 
cutii 

When  Ik*  was  twi*ntv,  during  the  summer  vacation  Iroin 
the  univ<*rsity,  he  took  his  first  job,  working  in  tin*  mine 
and  mill  oi  Morniiii'  .MiiK*ol  i''ed«*ral  Mining  anti  .SuK*ltin^ 
(Company  at  Mullan,  Idaho. 

From  Pk'YI  to  I9.A4,  Plato  was  en^aj'eil  in  n*st*areh  loi 
Montana  School  ol  MiiK*s.  During  tin*  following  six  years, 
Ik*  worki*d  as  a  uK*talhu^ist  with  .Alaska  JuiK*au  and  Pan 
American  F,n^iiK*(*i in^  (Corporation.  In  PtlO,  Ik*  was  (*m- 
ployed  as  manai'ei  lor  privatt*  mining  enti*i  pris<*s  in  Argen¬ 
tina  and  ( Costa  Biea. 

During  World  War  11,  Plato  sp<*nt  two  y(*ars  in  Wash- 
iiifrton,  I).  (C.,  in  an  i*n^iiK*eriny>  assi^imK*nt  with  a  Uniti*d 
Stat(*s  ( Covet  nment  war  agency  working  on  tin*  pri*miuni 
priet*  plan. 

Mr.  .Malo/<*moll  lK*|'an  his  asstK'iation  with  \«*wmont 
Mining  (Corporation  in  PH.'),  anil,  si*yi*n  yi*ars  lat«*r,  was 
<*l<*et(*d  to  a  viet*  prt*sideney  in  tin*  or^ani/ation.  In  May, 
PkS'Y,  hi*  was  math*  a  nK*mlK*r  of  tin*  iMiard  of  diri*etors. 
In  l)(*e(*mh(*r  ot  that  y<*ar,  Ik*  was  honor<*d  by  his  b*llow 
olliei*rs  by  beinj'  chosen  Newinont’s  pr<*sid<*nt. 

B(*sid<*s  direetiii)'  thi*  ext<*nsiv(*  op<*rations  and  vari«*d 
int(*rt*sts  ol  .\<*wmont  Mining  (Corporation,  Plato  Maloze- 
moll’s  r<*sponsibiliti<*s  ineluih*  nK*mbi*rship  on  thi*  boards 
t)f  din*etors  of  I'Cast  'reniK*ssi*<*  .Natural  (Cas  (Company,  .SlK*r- 
ritt  (Cortlon  .Mines  l,imiti*d,  (ContiiK*ntal  Oil  (Company,  (Cas- 
siar  Asbestos  (Corporation  Ltd.,  O'Okiep  (Copp<*r  (Company 
Ltd.,  rsunK*b  (Corporation  Limiti*d,  Idarado  Mininj;'  (Com¬ 
pany,  and  .SoutlK*rn  P«*ru  (Copp«*r  ( Corporation. 

.Mr.  Malo/.<*moli  is  a  member  of  tin*  Mining  (Club,  tin* 
Lawy(*rs’  (Club,  the  I'niversity  (Club,  tin*  .AnK*riean  Institiiti* 
oi  Mining  and  M<*talhu^ieal  l'Cn^iiK*ers,  and  tin*  Mining 
and  .M(*tallurj'ieal  .Society  of  .AnK*riea. 

Plato  Malo/.<*moff  married  .Alexandra  ilarlamofi  on  Aii- 
(iiist  IS,  PH2.  in  .San  Jose,  (Costa  Biea.  riK*y  hayi*  two 
ehildri*n,  .Ali*xis  and  lr<*iK*.  'Hk*  lamily  home  is  in  (Crt*«*n- 
wieh,  (ConiK*etieut. 

Playinj'  tin*  violin  is  Plato  .Malo/<*moli's  favorite  hobby, 
lb*  also  finds  relaxation  from  tin*  df*mands  ol  his  busiiK*ss 
responsibiIitii*s  in  playini'  ti*nnis,  wheiK*yi*r  tiim*  and  op¬ 
portunity  jK*ruiit  sut  h  diversion. 
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Up  Your  Klasljn^  C!aps 

Koi  more  lliaii  V)  y(*ars  a  nationwide  cainpai^n  has  hecn 
carrif'd  on  by  the  explosivi's  industry  to  warn  children 
aj'uinst  tin*  dangers  oi  playing'  with  blasting  caps.  VV'e  have 
enthusiastically  snp|K>rted  this  campaign  with  editorials 
appealing  to  users  of  explosives  to  make  sure  their  supplies 
of  caps  are  kept  under  l«K  k  and -key  when  not  Imuiijt  used. 

In  1920,  the  Institute  of  Makers  of  Kxpl«)sives  initiated 
this  campaign  with  a  movie  film  entitled  "How  jimmy  Won 
the  (faille,”  which  showed  children  some  ol  the  fri^htiul 
injuries  they  could  sidler  if  a  cap  were  exploded  near  tln*m. 
Suhs4-<|uentlv,  the  movie  waruiii)'  was  hroadf'ued  to  iu* 
elude  the  distrihiition  ol  posters,  leaflets,  news  releases,  and 
radio  sr-ripts. 

Later,  a  s<*cond  movie  film,  called  "Rlastin^  C’ap,"  was 
produc<*d  hy  the  Institute  to  carrv  the  warning  to  children, 
riiis  second  film,  a  two-rec*!,  Id-mm.  motion  picture  iii  color, 
has  Imm'ii  shown  to  millions  ol  children  since  its  introduction. 

AImiuI  ten  years  a^o,  the  memher  conipanii'S  of  the  Insti¬ 
tute  distributed  a  hlastiii);  cap  display  hoard  to  show  chil¬ 
dren  what  blasting  caps  ItMiked  like  so  that  they  would  know 
a  cap  when  th<*y  found  one.  These  hoards,  with  four  actual- 
si/A‘  dummy  caps  wired  to  the  face  of  each  hoard,  have 
h«•en  a  |Mipular  and  eflective  means  ol  showinj'  childrtMi 
and  their  parents  what  to  avoid. 

Recently,  the  j'llort  to  carry  tlu‘  warninj'  to  childr(‘n  has 
Im-i'ii  extend«‘d  to  that  new  medium  of  communication,  tele¬ 
vision.  Special  films  for  the  use  of  T\'  stations  have  been 
prepared  hy  the  Institute  and  ar<-  Ix'in^'  shown  hy  stations 
all  ov»-r  the  country. 

Eiilhiisiustic  (.'«Niperation 

'I'he  manufacturers  oi  explosives,  and  the  partuits  and 
guardians  oi  our  hoys  ami  girls,  owe  a  s|H‘cial  debt  of  grati¬ 
tude  to  many  organi/ations  in  this  country  that  work  with 
children.  Enthusiastic  and  helpful  (SKiperation  has  invar¬ 
iably  Im‘<mi  the  answer  whenever  help  was  askerl  in  carrying 
the  warnings  t«)  the  children  of  tin*  nation.  To  namt*  tin* 
groups  that  have  lielp<'d  is  to  name  almost  everyone  who 
works  or  has  ever  worked  with  a  child.  The  schiM)ls  of  the 
(siuntrv  and  their  t«*achers,  the  Hoy  Scouts  and  (uri  Scouts, 
4-H  clubs.  Future  Farnn-rs,  snmm<‘r  camps,  new'spapers, 
radio  stations,  maga/.ines,  sheriffs,  police  and  fire  chiefs, 
the  Bureau  of  Mines,  the  Rost  Office  Department,  insurance 
companies  —  all  liave  helpinl  gladly  and  efficientlv  in  warn¬ 
ing  the  children. 

:Vi 


Obviously,  when  children  have  Ix-en  warned  to  leave 
blasting  caps  alone,  the  other  <*nd  of  the  chain  of  circum¬ 
stances  that  leads  t«»  such  accidents  deserves  attention  — 
that  is,  how  do  these  caps  g«*t  into  th«*  hands  of  children? 
On  this  phase  of  the  campaign,  the  Institute*  has  had  exc«*l- 
lent  coop<‘ration  from  the  u.s<*rs  of  explosives. 

That  the-  e-ffe)rts  em  lueth  of  the*se*  freuits  have  he*e*n  e‘ffe*ctive 
is  pre)ve*el  hy  the-  ste-ady  ele-cline-  in  the-  numhe-r  of  chilelren 
injure-d  hy  blasting  caps.  In  spite  eif  a  ste-ady  increase  in  the- 
tonnage  of  inelustrial  e-xpleesives  iise-d  in  this  cemntry  anel  an 
e-epially  impre-ssive  incre*a.se*  in  the-  numiM-r  eef  chileire-n  who 
coidel  Im-  injure-el,  the-  accide-nts  have  ele-cline-d  in  numhe-rs. 

Hut  the-  task  eef  eliminating  the-se-  tragic  acciele*nts  is  a 
ne*ve*r-e-neling  euie*.  .\e-w'  gre)ups  e»f  childre-ii  ceeme  ale)ng  each 
ye-ar  anel  the-  warning  must  he-  continue-d  as  leeug  as  the*re  are- 
blasting  caps  in  place-s  whe*re  heyvs  and  girls  can  fine!  the-m. 

•An  Urgent  Appeal 

In  this  ceentinuing  crusade-  against  such  accide-nts,  the- 
maniilac  ture-rs  eef  e-xplosive-s  are*  again  making  an  urge-nt 
appe*al  tee  the*  use*rs  eef  blasting  caps.  Actually,  the-  ceK)pe-r- 
atioii  of  the-  me-n  who  hanelle-  anel  use-  caps  is  just  as  im- 
peertant  as  the-  Institiite-’s  manv  warnings  te)  childre-n. 

He-proeluce-d  eiti  the-  oppeesite-  page*  is  a  iie-wly  ele-signe*d 
poste-r  pre)viele-el  hy  the*  Institute.  He-ginning  this  ye-ar,  ce)pie*s 
ol  the-  poste-r  will  he-  elistrihute-el  te)  companie*s  and  individ¬ 
uals  who  hanelle  anel  use-  elynamite*  anel  caps.  It  is  a  ple-a 
to  e*\e-rv»>ne  whe)  we>rks  with  blasting  caps  to  ke-e*p  them 
locke-d  up  whe*n  not  in  use. 

'I'he-  pe)ste*rs  shoulel  he-  particularly  impre-ssive*  te)  anvone* 
who  we)rks,  or  has  e*ve*r  we)rke-el,  e)n  a  je)l)  whe-re  dynamite 
anel  blasting  caps  are-  use-el.  The-  pre)pe*r  care  e)f  caps  iii- 
ve)lve*s  many  things,  and  parame)unt  ame)ng  all  consieie-r- 
atieens  is  safe*ty  in  the-ir  hanelling  anel  ste)rage.  .Are  ve)ur  caps 
sle)re*el  in  smh  a  way  that  childre-n  can  ne*ve*r  ge*t  at  the-m? 
Are*  the*y  ke-pt  safe-ly  re*me)veel  at  all  time*s  fre)m  the*  hands 
e)f  mischie*ve)us,  re*ckle*ss,  daring  kiels  whe)  want  te)  have 
a  little*  fnn? 

The*  |)e)ste‘rs  will  he*  elistrihute-d  to  all  use*rs  e)f  blasting 
caps  hy  re*pre*se*ntative*s  e)f  e*xple)sivt*s  manufacturing  c-eem- 
panie‘s.  If  ye)u  have*  ne)t  as  ye*t  lM*t*n  give*n  e)ne  e)f  the*  poste*rs. 
fe*ar  e)ut  the-  e)p{)e)site  page  and  tack  it  te)  the  deM)r  e)f  ye)ur  cap 
tnaga/.ine  se)  ye)ur  blasting  cre*w  anel  supply  me*n  can  se*e  it. 

Blasting  caps  can  cripple*  anel  hlinel!  l/)ck  em  np  se) 
kiels  can’t  ge-t  at  the-m. 
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TYI’K.'AI,  'I'Kf.'Ol.OTK  IIKAI)INC>:  Thio  plioltiKruph  of  Ihc  ha/.urdoiis  coiidilioiik  iil  llic  licadiiiK  in  ifx'  oiillet  U'K  of  Trodotc  Tunnel,  tuken  on 
DeeendM'r  2,  1051,  ik  Ivpic'iil  of  m'IiuI  llie  (-onlrailor  had  lo  (-onicnd  with.  The  water  diseharKe  throiiKh  the  tunnel  headiiiK  was  estimated  at 
2.5<MI  Kal.  a  minute.  Steel  rail  spiliiiK  was  driven  forward  over  the  top  id  the  hidkhead.  Drill  hmIs  for  use  with  the  eore  drill  are  piled  at  riKhl. 


A  fl. 4* ill i Ir •  l«» n ^  tunnel  **1410  kul,  tun  wet,  anil  tun  tuu^li  tu  liun«lle*'  In  linled 
tlienu^k  a  rlil^e  in  tlie  Santa  Ynex  Aliiuntainii  tu  tiring  water  tu  Santa 
Harkara  and  TltKOtMt  acres  uf  land  in  suutkern  C’alifurnia 


f'l'ii.t  oi.trii  H'NM  I.,  ill  the  .Saiit;i  Viitv. 

I  Moiiiitaiiis  alxtiif  9  iiiilt's  north* 
west  ol  .Santa  Haihara,  Oalifornia,  is 
listed  in  eonsttnetion  records  as  one  o| 
tiu*  toughest,  most  didieiilt  tunnels 
ever  driven,  i'or  inany  months  the  for¬ 
mations  in  the  headin^s  were  drilled, 

•1(M(5  Mast  l■'.i((lll^'-fourlh  I’l.ue 
I, os  AniC'les  I,  (..dilornia 


CflAIU.KS  K,  IlfOMAS 

blasted,  and  e\ea\at<-d  hy  the  eon- 
traetor's  crews  with  no  nnnsnal  hap¬ 
penings.  Small  flows  of  wafer  were  en- 
eonntered  and  they  were  handled 
readily  with  pumps. 

After  an  advance  of  S,f)4()  ft.  had 
Ix'cn  made  from  the  inlet  portal  into 
the  nxxmtain  rid^e  in  J.mnary,  19.51, 
th«‘  tnnn(‘l  was  suddenly  transformed 


into  wh.it  the  workmen  termed  “a 
snarling,  \  ii  ions,  fii'htini'  fi,H»‘r.”  A 
rush  of  water  and  sand  broke  through 
holes  in  the  round  the  miners  were 
drilling  and  they  were  pushed  from 
the  heading.  Ifefore  the  flow  was 
eloij^ed,  more  than  2f)()  ft.  of  tlx*  fun¬ 
nel  was  practically  filled  with  sand. 
Dnriiif^  the  inrush,  workmen  at  the 


III 
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heading  accidentally  set  off  an  explo¬ 
sion  of  iiK'tliane  ji'as  which  had  not 
hec-n  encountered  previously.  Kleven 
oi  the  nien  were  hiirned  about  their 
heads  and  faces.  Fortunatelv,  no  p<*r- 
inanent  or  fatal  injuries  w<‘re  sustaiiu'd. 
All  work  in  th«‘  tunn<“l  was  stopped. 

Tecolote  runnel  and  (Jachiiina  Dam 
and  Hesersoir  f)n  the  Santa  Vnez  Hiv<‘r 
comprise  flu-  key  structures  (tf  the  (Ja- 
chuma  project,  one  of  the  units  in  th(‘ 
I'.  S.  Hur<‘au  of  Heclamation’s  program 
in  the  W'est.  (.’onstructiou  work  on 
('achuma  Dam  was  completed  in  1952. 
rhe  structure,  ft.  lonj'  and  20fj  ft. 

hiyli,  contains  6,.500,(KK)  cu.  yd.  of  rock 
and  compacted  cMithfill.  It  will  im¬ 
pound  2I0,(KK>  acre-ft.  of  water  in  a 
reservoir  5  miles  lonj'. 

Tecolofe  'runnel,  with  its  inh't  portal 
h)cat«-d  midway  alonj'  the  W(*st  shore 
of  the  reservoir,  is  h.  1  miles  loiij'.  With 
a  diameter  of  7  ft.,  it  is  desij'iied  to 
carry  KH)  cu.  It.  sec.  of  waf»-r,  with  a 
velocity  of  2.81  ft.  a  secoml.  Ifetweeu 
its  inh't  and  outlet  portals,  the  tunnel 
has  a  fall  of  only  8  ft.,  discharging  its 
water  into  the  head  oi  th(‘  south  coast 
conduit  in  (ilen  .Annie  (amyoti  at  an 
elevation  of  8.52  ft.  above  sea  level. 
Its  low  gradient  was  maiiitaiued  to  in¬ 
crease  the  acre  coverai'*'  in  the  dis- 
ti  i«  ts  below  the  conduit.  'rhr^lU^hout 
tuost  of  its  lentjth,  tlie  tunnel  is  sup¬ 
ported  by  standard  horseshoe-sh.iped 
l-iit.  II  beams.  .Some  5-  and  8-iu.  If 
beams  were  usetl  in  the  heavier 
ground.  Ilie  usual  spacinj's  between 
the  supports  vv«'re  on  5-ft.  centers. 

Original  estimates  of  the  rjiiantities 
involved  in  the  construction  of  the  tun¬ 
nel  were  78,8f)()  ( ii.  vd.  of  excavation, 
2.8.>A,(I(M)  lb.  of  steel  for  supports,  and 
211,180  cu.  yd.  of  concrete  for  liuini'. 

In  Decf'inber,  1919,  bids  were 
opened  by  the  bureau  of  beelamatioii 
lor  the  constriu  tioii  of  the  tuimel.  A 
joint-v«'nture  l)id  of  $1,759,1.5.5  by  (Jail 
ll.dvorsoii,  Inc.,  I'ortlaiid,  ( )re^ou,  and 
II.  Ilalvorsou,  Inc.,  .Spokane,  Washinj'- 
toii,  was  the  lowest  submitted.  A  con¬ 
tract  to  do  the  work  was  awarded  to 
the  low  bidder. 

Work  He^an  in  May,  19.50 

Work  was  started  at  the  outlet  portal 
in  .May,  1950.  'I'lu*  tunnel  lin«*  was  jrro- 
jecteil  throu}'h  alternating'  strata  of 
siltstone,  shale,  claystoni',  sandstone, 
and  conj'lomerati'.  Drilling  was  rea¬ 


sonably  easy  and  the  tunnel  was  ad¬ 
vanced  rapidly. 

I'reliminarv  j'eoloi'ical  studies  indi¬ 
cated  that  the  region  was  badly 
fauitt'd.  Of  sevi'ral  that  crossi'd  the 
tuimel  line,  the  major  fault  was  the 
Santa  Vnez  fault,  which  is  rt'lated  to 
the  j'reat  San  Andreas  fault  that  paral- 
h'ls  the  Pacific  (Joast  from  Ori'Hon  to 
southern  (Jaliloruia.  Ihe  Santa  Vnez 
fault  representetl  a  stratigraphic  dis¬ 
placement  of  12,(KK)  ft. 

As  stall'd  previously,  the  tunnel  was 
advanct'd  without  undue  difficulty  un¬ 
til  }anuary,  1951,  when  work  had  to 
b('  stopped.  At  that  time,  tunnel  prog¬ 
ress  from  the  inlet  portal  had  ri'achi'd  a 
point  8,910  ft.  into  thi'  mountain  ridj^e. 

Several  mouths  of  work  weri'  re- 
(juiii'd  to  construct  heavy  bulkheads 
and  apply  hii'h-pressure  ^routiiii'  be- 
fori*  tunnel  driv  in^  could  be  resumed. 
I''iuallv,  .liter  mucli  careful  work,  th<' 


headini'  was  driven  throui'h  the 
trouble  zone,  a  distaiiie  oi  2(M)  it.  In 
advancint'  throui'h  this  zone,  broken 
I'rouud,  water,  and  metham*  y.is  were 
('iicoimtered  continuously,  ('•routing 
was  evidently  helpful  in  bloikiii^  free- 
rimuin^  i'rouud.  .Mter  this  zone  was 
p.issed,  I'lMid  progress  was  made  and 
till'  heading  finally  reached  a  point 
1  1.919  ft.  from  the  portal. 

Heeaiis*'  of  the  possibility  of  the  inlet 
portal  works  bein^  iliHxled  liom  risini' 
waters  in  (Jadiuma  reserviiir  behind 
the  dam,  tunnel  drivini'  from  the  inlet 
portal  was  discontinuetl  during  the 
hitter  part  of  .March,  19.52,  and  lining 
commenced.  The  restricted  tuimel  di- 
•imeter  prevented  the  adoption  of  lilt- 
ini'  methods  used  in  many  other  tunnel 
projects.  .M.iiiitaiiiiiii'  ventilation  was 
a  serious  problem,  it  w.is  solved  by 
imbeddiii|'  a  I  l-iii.  fan  line  in  the  coii- 
( rete  linin|'  of  the  tmmi'l.  I  his  was 


IIFJ.W'Y  f^KOCNI)  PKKSSl’KK:  'I'Im'  pressure  of  lieuey  KriHiiid  ul  a  lieadiiiK  Issislrd  anfi 
pushed  the  cul-uH  steel  rib  placed  liesoitd  the  false  set  as  liiiiiiel  sup|M>rl.  The  Ixtard  spiliiiK 
at  the  top  of  tfie  picture  ssas  driven  over  the  false  S4't  and  into  haiser  material  heyoiul. 
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l)v  iiltrriiij' till*  (II  jj^iiial  (Icsij'ii  of  t  rciiscd  liy  alioiif  j(al.  a  iiiimifc.  Mon*  tliaii  IS,.)(K)  sacks  of  cciiicnt  were 

liiiiiicl  liiiiiij»  from  tlic  conventional  T  wo  alti'iiipts  were  made  to  jiront  used  in  atti'inpts  to  seal  ofl  the  w'ater. 

liors(‘shoe  ty|)<*  In  a  circular  section.  ofl  the  water  fiehind  two  concrete  Adding  to  the  difficnlti(*s  already 

(aincrete  was  hatched  from  a  plant  linikheads,  lint  hoth  failed,  (•routing  encountered  from  had  jrninnd  and 

at  the  jxirtal  and  discharjied  into  two-  pressures  np  to  2,IK)()  p.s.i.  were  used.  heavy  Hows  of  water,  temperatures  in- 

compartment  cars  after  lieinjr  lowered  fheasthoards  and  heavy  steel  rail  spil-  creased  from  87  decrees  Fahrenheit 

in  a  lonjr  hatch  hncket  thronjrh  a  21-in.  injr  W(‘re  ineffective  hecanse  of  the  where  the  lining  was  placi'd  to  112 

slialt  into  tlie  tunnel.  Ilatch(‘d  nia-  small  rock  in  the  fanti'd /om*.  Finally,  decrees  at  the  tmm(‘l  face,  ahoiit 

terials  wen*  (*mpti(*d  n(*ar  plae<*m(*nt  an  old-tiim*  method,  often  used  in  w(*t,  I  l.tKH)  ft.  from  tin*  portal, 

locations  through  hottom-dnnip  cars  l>rok(*n  nn  k,  was  nnd(*rtak(*n.  Small<*r  In  July,  ltJ.>T,  th<*  contractor  had  to 

on  a  conv(*yor  l)(*lt  discharirin^  into  tin*  drifts  w(*re  driv(*n  on  (*ach  sidi*  of  tiu*  stop  work  in  tin*  tunnel  a  s(*cond  timi*. 

niis(*r,  Aft(*r  mixing',  it  was  dmnp(*d  main  tnnn(*l  in  attempts  to  r(*li(*v(*  Sinci*  thi*  start  of  work  at  thi*  outl(*t 

to  till*  W(*t  licit  and  conv(*y(*d  to  tin*  wat(*r  pn*ssnn*s.  Th<*  fact*  of  thi*  tmi-  portal,  the*  (*laps(*d  tiim*  cov<*n*d  10 

l’n*ssw(*ld  concr(*t(*-placin^  j(nn.  ,A  0-  m*!  was  slowly  piish<*d  inward  as  tin*  lony  months  of  tonyh  yoinj'  that  had 

in.  slicklini*  extend(*d  from  the  mm  to  sidi*  drifts  w(*n*  alt(*rnately  driv(*n  se\(*rely  tiii*d  tin*  stamina  and  inm*- 

the  forms  wh<*n*  the  concn*t(*  was  ahead.  This  lirok(*n  area  was  also  unity  of  (*\(*ryon(*  associated  with  the 

plae(*d  in  tin*  tnnn(*l  s4*ction.  ('ompac-  alnint  200  ft.  wide*.  project.  To  most  men  who  work  in 

tion  was  olitain(*d  liy  int(*rnal  vilirators  Bci  ansi*  of  tin*  farm'  incn*as(*  of  tnnnels,  no  rock  is  too  hard,  no  jironnd 

op(*rat(*d  through  tin*  usual  form  win-  wat(*r  within  th(*s(*  last  2(K)  It.,  tin*  ton-  too  soft,  no  condition  too  s(*v(*re  for 

(lows  and  with  form  yilirators  clampi'd  in*!  was  (*nlarm‘d  and  imm(*(liat(*lv  them  to  tadh*.  T  hey  adjust  th(*m.s(*lv(*s 

to  tin*  form  rilis.  lim'd  with  c(incr(*t(*  21  in.  thick.  T  his  to  tin*  situation  at  hand  and  jam,  push, 

lined  section  was  (*.\t(*n(l(*(l  for  aliont  liatt(*r,  and  shij.(  th(*ir  way  throne'll  any 

01(1-1  iiiu  M( t  io(  .A((>pt((  210  ft.  An  (ip(*n-joint,  p(‘rf(irat(*(l  con-  condition  (*nc(innt(*red.  TTn*y  striye 

F.xcayation  from  tin*  ontl(*t  jXirtal  creti*  pijx*  was  laid  in  an  iny(*rt  tr(*nch  (*ach  day  to  push  ah(*a(l  and  mak(*  n(*w 

pr(K'(*(*d(*d  satisfactorily  for  s(*y(*ral  and  linrh'd  nnd(*r  tin*  c(incr(*t(*  linin^.  Innnel-driviiij'  r(*c(ir(ls. 

months.  T  in*  mmind  was  hard  and  no  This  drain  pip(*  was  c(inn(*ct(*(l  with  T'(*c(il(it(*  Tnnn(*l  had  lioth  tin*  con- 

swa'lliiij*  was  (*n(sinnt(*r4*(l.  .Mter  an  a  st(*(*l  jiijn*  drain  to  a  discharm*  pip<‘  tractor  and  his  nn*n  stopp(*(l.  Tin*  (*sti- 

advatns*  of  T.-TtHt  ft.  from  the  portal,  a  ah(*a(ly  in  plac(*.  \\’.(t(*r  accnmnlatin^  mates  from  yarda^'^  prodius'd  w'(*r(* 

How  of  1,2(K)  fiah  ‘*f  water  a  minnt(*  In'hind  the  c(incr(*t(*  lining'  was  f(irc(*(l  V(*ry  low  and  costs  W(*r(*  (*xtr(*m(*ly 

|xinr(*d  into  tin*  tnnn(*l.  I*r(ij(r(*ss  was  liy  its  own  |)r(*ssnr(*  to  tin*  jxirtal.  .\ft(*r  hiyh.  It  was  a  joli  t(xi  hot,  w(*t,  and 

slow(*(l  lint  tin*  h(*adinj'  advanci*  con-  many  (*\asp(*ratin^  (l(*lays,  work  in  the  fonj'h  for  (il(l(*r  tnnn(*l  nn*n  to  work  in, 

tinned  until  fanlt(*(l  and  hadly  lir(iki*n  h(*a(iinj'  was  r(*smn(*(l.  I’ilot  hol(*s  TO  .md  only  a  l(*w  yonnm'r  m(*n  had  tin* 

shah*  was  enconnteri'd  at  ll,  l(K)  ft.  to  •k)  It.  lon^  W'(*i(‘ drilh'd  li(*y(in(l  tin*  know -how  to  fiatth*  with  it.  In  a  total 

Foris'd  liy  a  larm‘  im  r(*as(*  of  wat(*r  f.ic(*  and  mo’Oiiij' was  continin'd  in  tin*  l(*nmh  of  aliont  •k'T.'jfK)  ft.  of  tiimn*l, 

nn(l(*r  hi^h  jiK'ssnri*,  rink  and  sand  wat(*r-li(*arin^  s(*ams.  H(*cor(ls  show  a|)|)r(i\imat(*ly  29,(KK)  ft.  of  adsaius* 

s|)r(*a(l  into  tin*  tmm(*l.  Tin*  flow*  of  that  in  driving  tin*  n(*.\t  2,100  ft.  of  had  lie(*n  marh*.  I.(*ss  than  a  mile  of 

wat(*r  throne'll  tin*  W(lrkin^  l.ice  in-  tunnel  101  m'"0in^  setups  w(*r(*  made.  tunnel  driving;  remaiin'd  li(*tw(*i*n  tin* 
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two  h(‘a(liii^s.  'I’hr  iimmi  could  only 
j^iicss  what  was  ahead  if  they  at¬ 
tempted  to  contiiiiie  their  work.  As 
indicated,  the  joh  was  shut  down. 


Siifx-ontractor  Takes  Over 


Hnt,  the  Hnrean  of  Heclamation  had 
to  han^  on.  .Ml  other  units  ol  the 
(aichnma  projc’ct  had  been  coniph-tr-d. 
Population  in  the  districts  was  on  tlx- 
increase  and  more  and  more  water 
was  required  to  satisfy  the  needs  of 
j'rowinj'  communities  and  of  farms 
that  had  been  r<‘dnced  in  size  to  j>ro- 
vide  additional  homes  for  rural- 
minded  city  workers.  The  Bureau  s«‘- 
lected  a  hoard  of  engineers  to  study 
th<‘  Tecolote  Tunnel  problem  and  to 
r«‘commend  procr-dures  that  would 
permit  completion  of  the  joh.  Tin- 
members  of  the  hoard  were  Bush  Sill, 
a  consulting  engineer  of  I, os  .Xnj'eles; 
Walker  Vouni'  (retired),  former  chief 
enj'ineer  of  the  I?.  S.  Bureau  of  B(*cla- 
mation  at  Denver;  and  Frank  Purvis 
of  D<-nver. 

After  thorough  examinations  and 
discussions,  the  hoard  reconnnend«-d 
that  the  tunnel  he  completr-d  at  any 
cost  hecause  of  the  seriousness  of  the 
situation.  The  prime  contractor  suj'- 
j'r-str-d  that  a  subcontract  he  aw-arded 
to  an  organization  with  wide  exp<-ri- 
ence  in  tunnel  construction.  Finally, 
arrangements  were  made  with  two 
firms,  (Joker  (Jonstruction  (Jf»mpany 
and  P«-ter  Kiewit  Sons’  (Jompanv,  to 


Tunnel  .Advance  Pr<Kee<ls  I'nder 
.Almost  I'lihearafrle  (.'onditioiis 


( Joker- Kiew'it  crews  nxived  onto  the 
joh  in  janiiary,  MJ.>4.  'I  he  temp<-rature 
in  the  tunnel  continued  to  rise  until  an 
atmospheric  high  of  110  degre«-s  Fidi- 
r«-nheit  was  reaclu-d.  'f’he  relative  hii- 
miditv  varied  from  SO  to  1(K)  per  cent. 
Tin-  flow  (if  water  from  underground 
fissures  increased  until  more  than  O.tKN) 
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finish  tin-  joh  on  a  joint-\  (-ntiire  suh- 
r-ontract  basis.  The  siihcontractors 
agK-ed  to  comph-te  all  unfinished  work 
items  in  connection  with  the  tunnel, 
rhev  accepted  all  pric*-s  hid  hv  the 
priiiK-  contractor  in  the  original  hid 
with  tlx-  <-xc«-ption  of  tlx-  j)ric«-  for  tun- 
ix-l  excavation,  f  ix-  price  hid  hv  tlx- 
flalverson  firms  w-as  $11  a  ci.  vd.  I'he 
ix-W'ly  ix-gotiat«-d  pricr-  totah-d  $117 
a  cii.  yd.  'I'his  figure  seemed  to  he 
fantasticallv  high.  But,  it  cov<-r«-d  «-verv 
c'onting(*ncv  that  might  arise  during 
comph-tion  of  the  tunix-l.  'fix-  tx-xv 
pri(-e  included  grouting,  installation  ol 
pip«-,  <-tc.,  if  tlx-  subcontractors  elected 
to  list-  such  iix-thods.  Also,  it  applied 
otilv  to  tlx-  less  than  I2,(KK)  cu.  y«l.  of 
material  retnaining  to  lx-  excavati-d  in 
tlx-  uncompleted  s(-ction  of  l,7lh  ft. 
of  tunnel. 

The  nx-rits  of  the  anx-nded  contract 
hav(-  he(-n  demonstrated.  What  ap- 
pean-d  to  he  an  almost  impossible  task 
was  complet(-d  and  the  .'fec-olote  'fun¬ 
nel  was"  holed  through  six-cessfullv. 


gal.  a  minute  wer«*  being  handled 
throughout  tlx-  length  of  the  tunnel. 
.Sulfureted  hv<lrogen  escaped  from 
s<-anis  to  Ix-lp  fold  tlx-  air  and  burn  the 
eves,  'fix-  tem|x-rature  of  tlx-  wat«-r 
climix-d  to  117  degrees. 

(Joinph-te  K-hahilitation  ol  the  tun¬ 
nel  and  all  facilities  was  started.  .Siqt- 
ports  were-  rc-hlinked  or  lagged.  .All 
dewatering  units  were  changed  or  ini- 
proxed.  After-coolers  were  instalh-d 
on  four  big  Joy  com|>ressors  that  sup¬ 
plied  air  to  the  drills  and  other  eipiip- 
nx-nt  and  furnished  cooled  dry  air  at 
tlx-  Ix-adings.  'fiinix-l  crexvs  were  re- 
organi/ed.  Once-  more,  the  tunnel  be¬ 
gan  to  grind  slowly  ahead. 

Actually,  adxanceux-nt  of  the  tun¬ 
nel  Ix-ading  began  on  April  12,  1051, 
and  during  tlx-  first  four  weeks  '175  ft. 
were  drix<-n.  'fids  advance  was  stepped 
up  unid  an  average  ol  115  ft.  a  week 
xvas  attaiix-d.  Aixl  on  janiiary  15, 
10.5.5,  tlx-  outlet  portal  heading  was 
holed  through  to  the  inlet  portal  head¬ 
ing.  It  was  an  occasion  for  relief  and 
rejoic  ing.  Along  xvith  mix  h  publicity, 
the  exeiit  was  celebrated  with  a  big 
holing-throiigh  party  at  the  .Mar 
Monte  Hotel  in  Santa  Barbara. 


fix-  I'liderground  Bathtidis 

( hie  Ilf  the  most  unusual  and  much 
publicized  features  of  the  job  under 
the  direc  tion  of  tlx-  ( Jokc-r-Kic-w  it  or- 
g.iiiization  xvas  tlx-  transpoitation  ol 
woikmen  to  tlx-  tunnel  heading  in 
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“hathtiihs*’  —  rniiK-  cars  fillc'cl  with  cxk)1  and  various  fittings,  were  crowded  into  also  helped  to  reduce  the  hazards  of 

water.  The  nien  nwlc  to  their  working  the  narrow  pump  station.  At  one  time,  explosive  gas  accumulations, 

places  in  tln  se  wafer-filled  cars,  and,  2()  or  more  pumps  were  ojwratc  d  along 

during  r<*st  perimls,  went  hack  to  the  the  tunru*l.  All  water  pumped  was  Drilling  and  Blasting 

sidings  when*  the  cars  were  s[K»tted  to  discharged  through  one  14-in.  line  and  Kxcept  for  faultcnl  and  broken 

dunk  tln-msc'lves.  I  he  fact  that  thc-y  two  12-in.  lines.  During  lining  work,  ground  through  which  the  tunnel  was 

were  c  hithed  did  not  fiiatter  Iwcause  a  vacuum  pumping  syste  m  proved  drivc-n,  the  rcK-k  formations  prc>sented 

thc-y  wc-re  c  cmstantly  saturated  with  highly  e  lficic-nt.  no  rc*al  difficultic-s.  Th<*y  were  rc*adily 

the  tunn«-l  wate-r  or  soake-d  with  [wrspi-  Protecting  haulage  IcK-ofiiotivc'S  and  drilled  and  hlast«‘cl,  and  easily  sup- 

ration  within  minutes  after  e-nte-ring  other  edertrical  e*e|uipme*nt  was  an  porte'd.  Beetle  cemtracting  groups  iiserl 

the*  tiinne*!.  'I'he'se  imme*rsiems  helpe*el  almost  impeessihle  task.  VV'ate*r  was  see  Ingersoll-Band  D.A35  and  DB35  drills, 

tee  ceernleat  the*  e*ne*rvating  actieen  eef  the*  ele*e*p  in  many  place*s  that  meeteers  we*re  Thre*e*  inachine*s  meeunte*cl  een  an  I-B 

e*xtre*m(*  he*at  anel  humidity.  sideme-rge'el.  Occasieenally,  it  re*ache*d  llydra-BeHem  teaek  the  plac-e*  eef  the 

One*  eef  the*  first  meeve*s  in  the*  (;eeke*r-  die*  seats  een  the*  man  cars.  I  he*  intense*  jumlMe  usually  feeund  in  the  large*r  tun- 

Kie*wit  preegram  eef  eepe*ratieens  was  tee  humidity  .sheirt-circuite*d  te*Ie*pheene*s,  fid  he*adings.  Threeiigh  rrieest  eef  the* 

improve*  facilitie*s  leer  hanelling  the*  pump  meeteers,  and  switch  leeexe*s.  tunnel’s  length,  Timken  carbide*  inse*rt 

wate*r  preelele*m.  .\  pump  statieen  17  ft.  VVhe*n  ( aeke*r-Kie*wit  cre*ws  starte*d  de*tachalele*  bits  we*re*  use*cl  een  IK-in. 

wide*  anel  05  It.  leeng  was  leecate*d  at  a  eepe'ratieens,  the*  tunnel  face*  had  be*e*n  stc*c*l.  In  the*  seefte*r  ground,  threew- 

jeeeint  2  mile*s  within  the*  tunne*l.  Alsee,  aelvance-d  abeeiit  3  mile*s.  V'e*ntilating  away  bits  we*re  used, 

a  sump  was  eliig  8  It.  de'e*p.  'I'wee.l.bOO-  frictiein  surfac*e*s  we*re*  gre*at  and  e*lfi-  The*  usual  reeund  in  a  he*ading  ceen- 

gal.  I'airbanks-Meerse*  pumps  elrive*n  by  c*ie*ncv  was  leew,  A  2(K)-hp.  Suteerbilt  siste'd  eef  2.5  tee  .32  heelf*s  drille*cl  6  ft. 

e‘le*ctrie'  meeteers  we*re*  installe-el.  In  ael-  bleewe*r  de*live*ring  .5,000  ft.  of  air  at  10  ele*e*p.  Be-caiise*  eel  the*  variable*  nature 

elition,  the*re*  we*re*  twee  0-in.  .50-hp.  p.s.i.  was  installi'd.  A  mile*  freem  the*  eef  the*  greeund,  the*re  was  nee  typical. 

(Iarelne*r-De*nve*r  units  pumping  1,2(K)  lace*  a  12.5-hp.  Suteerbilt  b<eeeste*r  was  plan  eef  cut  holes.  The  drill  heele*s  were* 

gal.  a  minute*,  anel  eene*  10-in.  Inge*rseell-  alsee  adde*d  tee  aiel  in  pushing  air  tee  the*  loade*d  with  40  tee  130  lb.  eef  gelatin 

Band  2.50-hp.  ce*ntrifugal  unit  pump-  he-ading  threeiigh  a  14-in.  line*.  .Air-  dvnamite*  40%  stre'ugth  in  standard- 

ing  up  tee  3,1.50  gal.  a  minute*.  ’nie*se*  elrive*u  pumps  we*re*  iustalle*d  in  se*ve*ral  size*  cartrielge*s.  The*  charges  were* 

pumps,  with  starting  beixe*s,  switche*s,  leKatieens.  This  large*  epiantity  eef  air  prime*el  with  Nee.  8  delay  e“le*ctric  blast- 


DIN  KHTINX^  WATKIt  KI.OWi  Thi«  pic-ttirr  nheiws  a  part  of  a  drainaitr  drift  which  wai  driven  out  freem  the  main  tunnel  in  an  attempt  to 

intercept  and  divert  the  flow  of  water  from  the  tiinnel't  main  headiiiK. 
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'I'lMK  Ol'T  KOK  I.UNCJI:  At  lunch  lime,  Ihe  coiitruclor’»  heudiiiK  crew  weiil  buck  to  a  s|H‘cially  prepared  place  where  a  spriiiK  ul  wafer, 
teiii|ieralure  HO  degrees,  Howed  into  the  liitiiiel.  One  of  the  men  al  rear  is  alN)iil  In  have  a  drink  (rum  Ihe  spring- 


iiij'  caps,  Innii  1  to  S  pc-iiocls  ol  ili'lay. 
'I'lic  Ic*^  wire's  ol  the  caps  wore-  c-oii- 
iic'c  tc'd  ill  paralli-l  to  a  boss  wire  stniiij' 
on  wiMuleii  pe^s  driven  into  specially 
drilled  holes.  The  cliarjces  wc-re  deto¬ 
nated  hv  a  firinjc  circuit  supplied  with 
22l)-volt  A.(^  current. 

As  the*  flow  of  water  increasc-cl,  the 
diliic-iiltic's  in  loading  c*xplosivc*s 
charges  into  drill  holes  in  the  li(‘adin^ 
fnereased.  In  wet  rounds,  additional 
holes  were  drilled  to  p<*rinit  ahan- 
donin^  one  or  more  if  the  water  How 
delayed  or  otlwrwise  interferc-d  with 
loading  operations.  In  some  cases,  hot 
water  flowing  from  drill  holc*s  softened 
and  dissolved  some  of  the  explosives 
cartridjci'S.  .All  charges  were  stemmed 
with  lic-avv  waxed  paper  c-ontaiiu‘rs 
filh'd  with  sandv  clav  from  outside 
the  tunnel. 

The  ipiantitic's  of  explosive's  used  in 
c'ach  round,  the  rotation  of  firing,  and 
the  detonation  of  the  charges  were 
under  the  direct  supervision  of  the 
shifters. 

The  results  from  hlastin^  averajied 
2/2  cn.  vd.  of  hroken  rixk  per  linear 


loot  ol  tnniu'l  advance'.  Ove'rhreak  was 
smprisin^ly  low.  Mocking  was  done' 
with  Kimce)  21  air-eipe-rate'el  loach'rs 
that  dmnpe'd  into  Di-cii.  yel.  ste'e'l  sidi'- 
elnmp  craelh'  cars,  (.ars  loade-el  with 
muck  fremi  the-  blasts  we're'  hanle'il  to 
the'  chimp  are'a  outside'. 

•All  explosive's  snpplie's  were'  ke-pt  in 
ma^a/inc's  outside'  the'  tmme'l.  When 
ne'C'ch'd  in  the'  nnele'r^ronnel  workings, 
thc'y  we're'  transporte>el  into  the'  tunnel 
in  insulated,  doiihle'-compartme'iit  cars 
linc'd  with  he'avv  rnhhe'r  mncki'r  hc'lt. 
.Acce'ss  doors  opene'd  on  the'  tmme'l  side' 
opposite  the'  hijeli-volta^e'  jMiwe'r  line's. 

S|H'cial  Kepiipmcnt 

All  transportation  and  haulage  was 
done*  with  7-ton  .Atlas  hatte-ry  locomo¬ 
tive's  e'spe'ciallv  desijciie'd  for  this  tnn- 
ne'l.  The'  locomotive's  wc'rc'  lonje  and 
only  •‘32  in.  wide'.  Motive'  powc'r  was 
eh'rive'd  from  4S-ce'll  Kxieh'  hatte'iie-s. 
The'  front  and  rc'ar  ends  of  the'  locomo¬ 
tive's  we're'  narrowc'd  to  pe'rmit  radial 
cle'arance's  as  the'v  tiirne'd  or  passed  on 
the-  narrow  (.'alifornia  switche's  nsc'd  in 
the  tnnne'l.  Track  gauge  was  only  24  in. 


.All  eepiipment  used  in  the'  Tecolote' 
rmmel  re'lie'cti'd  the'  small  ehame'te'r  ol 
the-  bore'.  Kve'rvthing  was  sepie'C'/.i'd  into 
a  shape'  that  would  jiass  through  the 
narrow  spre'ad  ol  7  ft.  h  in.  he-twe'en  the' 
le'gs  of  the'  ste'C'l  tunnel  supports.  I  he' 
man  c  ars  were  long  and  low-se'ate-el  — 
w'oikme'ii  hc'ld  tlic'ir  harel-liatteel  heads 
down  as  tlic'y  rode'  under  the'  many  in¬ 
stallations  that  crossed  the'  tnnners 
arch. 

Outside'  installations  inc  hided  foiii 
It)  by  7  Joy  comprc'ssors,  c'ae  h  |)ro- 
dneing  l.h.’SO  c.I.m.  ol  air  at  125'lh. 
maximnm  pre'ssnrc'.  The'  af te'r-ccMile'rs 
iiistallc'd  hv  (Joke'r-Kic'wil  hetwe-c'ii  the' 
com|)ie'ssors  and  tlie*  ii'ce-iver  tank 
proved  invaliiahle'  to  the'  c  iirrent  opc'i- 
ation.  .\  mae  liinc'  shop,  an  e-le'ctric 
shop,  and  a  hattc'ry-e  barging  station 
wc'rc'  highly  nc'ce'ssary  adjuncts  to  the' 
work.  Cdc'ii  Annie'  Oanyon,  like'  the- 
small-diame'te'r  tunnel,  is  restricted  in 
width.  As  a  re-snlt,  shops,  warehouse's, 
e  liangeriMinis,  and  offic  e's  h.iel  to  he 
ciowdc'd  within  its  sloping  sidc-s  and 
located  at  points  most  consenic'nt  for 
job  e-fficie-ncy.  I  he'  hatch  plant  for  tnn- 
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'I'llK  HA'rirri'HS;  On**  of  Ifn*  inoHl  iiiiii»iial  fruliirrs  of  (lie  job  iiiidrr  ItM*  (lirrt'lion  of  llie 
f !ok«‘r-Kii*wit  oriCMiii/.ulion  wak  Ibf  lrati>|iortalioo  of  workmen  to  (fir  (uiiiifl  beudiiiK  in  halh- 
lidik  ~  iniiic  t'ur»  filled  with  ctMtl  water  from  a  kpriiiK-  Wlieii  ibik  pielure  wak  taken,  Ibe 
tein|M‘ratiire  in  ibe  tunnel  wu%  97  deKreek. 


tit'l  (tHundiiij'  with 

^at(‘  sl(K'k|)il<‘S,  Itiii.s,  t'lrvalors,  atid 
swift'liiti^  tracks  lie  less  tliati  'UKI  It. 
Iroiii  tin'  tiititiel  jxirtal. 

Safety  ol  all  eiiiployt's  oti  the  j(tl)  was 
ati  iiiiportaiit  ieatiire  oi  this  project. 
Kverythiii^  possible  was  done  to  pit'- 
vent  accidents.  Kverytnie  workitij,' 
tinderi'roiind  was  etpiipped  with  ati 
Kdison  model  Pt'lectric  cap  li^ht.  Oon* 
stant  ohservations  were  inaintairn'd  to 
prt'vetit  accnmnlatiotis  of  poisonons  or 


explosive  j'ases.  .\n  M-S-,\  Kxplosi- 
incter  was  used  rejriilarly  to  test  the 
air  in  tin*  tunnel.  VV't't  atid  dry  hidh 
therinoineter  readings  wt're  taken  at 
various  iinder^rontid  locatiotis. 

■All  cars  atid  motors  were  etpiipped 
with  Willis  automatic  safety  couplers. 
.At  the  outlet  portal  a  hrilliant  red  li^ht 
signal  and  a  sirt'ii  warned  of  the  ap¬ 
proach  oi  l(K'omotiv(‘s  from  the  tun¬ 
nel.  .A  new,  modt'rn  wash  house  and 
chan^t'nnmi  was  hiiilt  hy  (.’oker-Kic- 


wit  near  the  outlet  |)ortal.  Strict  physi¬ 
cal  t'xaminations  were  j»ix’en  to  all 
prosjM'ctive  eniploves. 

Kemarkuhle  Kngineering 
.Accomplishment 

Knj'ineerinj'  skill  of  a  high  order  pre¬ 
vented  many  unusual  situations  from 
hecoming  .serious  problems.  Some  of 
these  were  encountered  in  the  prelim¬ 
inary  ItKation  work.  Practically  all 
surveying  was  done  at  night  —  the  heat 
and  sunlight  during  the  day  caused 
much  refraction.  Because  of  the  roll¬ 
ing  hills  and  den.se  brush,  high  towers 
were  built  on  the  tops  of  ridges  along 
the  tuniK'l  line.  The  neces.sary  read¬ 
ings  were  math'  from  these  towers  bt'- 
fort'  the  locations  and  elevations  could 
bt'  dett'rmiiK'd  accurately.  When  th«' 
t'ligineers  moved  underground,  their 
rt'al  troubles  bt'gan.  Delicate  instru- 
mt'iits  soon  got  out  of  adjustment. 
Lt'tist's  foggt'd  or  were  splashed  with 
water.  In  many  cast's,  distances  t)f  15 
t)r  20  It.  coultl  nt)t  bt'  mt'asured  pre¬ 
cisely.  That  tht'  two  tunnel  ht'adings 
finally  iiu't  with  tmly  inches  t)f  t)ffst't  in 
line  anti  gratle  is  ama/.ing. 

Bt'sith's  prest'iiting  a  tuimt'l-driving 
•)utfit  with  a  job  that  combint'd  every 
imaginable  tlifficulty  unth'rgrtjuntl, 
Motht'r  .\aturt'  atitit'tl  t)utsitlt'  troubles. 
In  St'ptemiM'r,  1955,  a  st'rious  brush 
fire  tK'currf'ti  in  the  canyon  anti  hills 


rilK  l)IS(  .'II.AKftK  IMI’KSi  licit'  Ik  it  bulk  ul  ibc  14-in.  dikcbarKc  .A  (^\l.ll'OK.\l  A  SWITf  Jl:  Tbc  front  and  rear  ends  of  tlic  ttintractor'k 

|ii|M‘k  K<'in|{  into  llw  urcb  ol  Ibc  tunnel  to  Kt'l  o\cr  a  pakkiiiK  track.  liHtnnolikCk  kccrc  iiarrokkrd  to  iicrniil  radial  cIcaraiK-ck  as  they  turned 

I'lM're  kkak  not  eninixb  riNun  in  a  pakkiiiK  track  area  lor  the  pipek  In  or  pakked  on  IIm'  iiarrovk  (.'alifomia  skcilchck  used  in  the  tunnel.  Ttie 

Ire  placed  at  the  kide  of  the  tunnel.  tCaiiKc  of  ifie  track  iikcd  wits  only  24  in. 
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AfJTATOK  (.'AKS;  Kitr  pliiiiiiK  the  iiivfii,  Iruitis  of  liirt'e  aK>tutor  curst,  cucli  •')'i-cii.  y<l.  cupucily,  were  iim'iI.  To  ciiiply  (he  cur»,  ciid  iliMirn  uiid 
druuhur  pins  were  removed  uiiil  ilie  curs  lelesco|M'd  litKvdier  io  >>ecoine  one  Ioiik,  cylindricul  conluiner. 


Personnel 


MAR(  ll-APHIl.. 
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adjaeent  to  the  tiiiiiiel  portal.  In  (aili- 
lornia,  lirnsli  fires  are  fearful  things 
and  lor  two  days  the  portal  installa¬ 
tions  were  seriously  threatened.  Sev¬ 
eral  fire-fij'htinj'  units  were  employed 
to  eomhat  the  flames.  W  ater  flowing 
from  the  tunnel  helped  in  preventing 
damage.  I.ate  in  the  second  day,  a 
change  in  wind  direction  shifted  tin* 
flames  hut  not  until  they  had  hmned 
to  within  •’>()  it.  of  the  portal  and  hnild- 
iiij.'s  of  the  camp. 

Sinc«*  the  tunnel  was  holed  through, 
the  snhcontractor  made  some  radical 
chanj'es  in  concrete-lininj'  proci-dures. 
'I  he  fnll  tunnel  is  lined  in  a  monolithic 
placement  with  specially  desij'n<*d  cir¬ 
cular  steel  forms  and  with  concrete 
placed  with  a  Ih-x  I'umpcrete  model 
2(K). 

After  all  construction  details  are 
comph'ted  and  tin-  Tecolote  Tuntu‘1  is 
ready  for  use,  wat«-r  will  he  distrihuted 
through  th(‘  south  coast  conduit  of 
the  project  to  d(),(KK)  acres  of  land  in 
(foleta,  .Nfontecito,  Summi'rland,  and 
('arpinteria  water  districts,  and  to 
Satita  Barbara  and  vicinity. 


I).  It.  Mc-fucj'or  IS  the  chief  ••nt'ineer; 
\V.  W.  Itoherts,  th<‘  superintendent  of 
the  cone n-tinf.;  operations,  and  J.  S. 
.Mc.Mullin,  the  office  manat'er. 

For  the  I'.  S.  Bureau  of  Beclam.ttion 


on  the('ai  hmua  project,  F.  It.  (!io(  Lei 
is  pioject  manaj'er.  'I'he  contractiii)' 
oflic<r  is  F.  N.  Mct.'lellan,  assistant 
commissioner  and  chief  engineer  of 
the*  Bureau,  with  offices  in  Denver. 


For  the  (>'okcT-Kic*wit  orf'ani/ation, 
the*  project  manaf'c'r  is  .A.  M.  (.'okcT, 
prc*sid<*nt  of  (aiker  (,'onstruction  (’om- 
paiiv.  Bay  Blason^ame  was  jcc-nc-ral 
superintendent  for  the  sul)contractor 
during  jjart  of  the  tunnel-driving  ac- 
ti\iti<*s.  His  succ«*ssor,  Cdiarl<*s  (Jon- 
rad,  comph*ted  the  drivinjc  ch-tails. 


r\\ AK'I  Ml .\'I'  (.AltS:  (.'(iiKrrtv  fur  liiiitiK  itx*  wu»  IiuIcIk-cI  from  u  pluiil  at 

the  iMiiiul  uiid  diMliurKcfl  iiitd  a  train  of  two-compartmciil  cart.  Kacli  cornpartinriil  wat 
loaded  with  ^t-cu.  yd.  of  weighed  aggregate  and  cement. 


I 


DIKKIC.'l'I/r  ()l*l'll<ATIN(i  (!0\l)ri'IONS:  'l'hi>  \i(‘w  of  iIm*  SoiiIIi  llriKhls  proH'ct  from  un  uirpluiu*  reveals  some  of  the  difficiill  operaliiiK 
t'oiidilioiis  Ihe  eoniratior  had  to  lonleiid  ssith.  Df'rp  eiils  had  to  Im*  drdled.  blasted,  and  evcavated  ihrouKh  nK'k  in  a  hillside.  The  resulliiiK 
miii'L  had  to  he  hauled  up  aiul  dosvn  steep  grades.  AA'hile  these  activities  were  in  progress,  two-way  traffic  had  to  l>e  maintained  at  all  times  on 
the  Imulesard  Itelow  and  alongside  the  i«ih,  and  ih>  damage  done  to  railroad  main-line  tracks  and  a  steel  plant  that  parallel  the  boulevard. 


( !()iiiiii<iiiw<'iiltli  (»f  I'fiiiisyl* 
I  vailia,  Di'parliiK'iit  of  ili^liways, 
rrcfivfd  bids  on  October  22,  lb5l,  for 
flic  conslrnction  ol  a  tnodcrnly  de¬ 
signed  lonr-lane  bi^bway  af  tlie  town 
ol  Sonib  liei^lits,  n«‘ar  .Ali(|ni|)|)a  in 

'Hercules  I'owdei  ('oiiipaiiy 
ftO'l  .Stiiiiwix  Street 
I'lttsburgh  22,  I'eiiiisylvaniu 


file  western  part  ol  flie  stale.  'I  In*  work 
involved  nnnsnally  dilfienit  ^radin^ 
and  draining  problems.  .Also,  deep 
ents  bad  to  be  made  lliron^li  a  sid«'- 
bili  approxiniati'ly  2)t  miles  lon^  that 
lies  parallel  to  ( 'onstitntion  boulevard, 
a  llioron^lilaK*  eonneetiii)'  tlie  towns 
ol  Sontli  Heights  and  Aliipiippa. 

'I'ravel  alon^  the  boulevard  has  been 


lia/.ardons  lot  some  time.  'Ibe  sides 
ol  the  bill  sloped  dirt'ctly  onto  tbe 
roadway  and  rock  and  eartb  slides 
were  an  ever-pre.senf  danjrer.  In  some 
places,  sb-ep  dills  ol  (bderioratini' 
sandstone  and  sbale  overbnn^  tbe 
boidevard.  Tb«-se  ba/.ardons  eondi- 
tions  wer<‘  partienlarlv  acute  during 
spriii).'  and  smniiKT  montbs  wIk'ii 


A  DIFFICULT  I IIGI IWAY  JOB 

IN  I'ENNSVI.VANIA 

A  ppruarimately'  2,230,000  cu.  yd.  (»f  rock  in  heavy  si  dehill  euts  were 
blasted  withnul  damage  to  ahultin(k  properties  or  interruption 
o  f  traffic  alon^  a  parallel  roadway 


W.  f:.  lU'HKLK 
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I'ANOKAMK.'  V'lF.W’:  The  pholitKrapher  referred  lo  this  picture  u»  a  Ioiik  view  of  llie  job,  eiK-oinpavviiiK  alMtiil  tbree-<piarterv  «»f  il»  leiiKlIi. 
Also  included  in  the  picture  are  the  Ohio  Kiver  in  loreKroiind,  followed  by  the  Alitpiippa  Works  of  the  {ones  and  l.auKhlin  Steel  Oonipany,  at 
n'Klit,  then  the  FittsburKh  and  l.ake  Krie  Kailntad  tracks,  and  Oonstitiition  Houlevurd. 


precipitation  proviclecl  liiltriea- 
tioii  siilliei(‘iit  to  procliiee  mass  move- 
m<‘iit  ot  tlie  material  on  the  sides  oi 
the  hill. 

Alter  the  hids  had  heen  opened  and 
rt'ad  hy  the  (.'omiiKMivvealth  oHieiuls, 
the  lowest  total  siihmitled  was  $.3,- 
fjfjf),07l .91  hv  Nc'llo  I,,  'leer  (.'ompany 
oi  Durham,  .North  (Carolina.  'I'he  eon- 
traet  to  do  the  joh  was  award(‘d  to  the 
low  bidder.  'leer  eompany  forces  and 
ecpiipment  were*  moved  in,  and  work 
on  the  ionr-lam*  highway  project  was 
started  in  January,  1955. 

cti.  yd.  of  Kock 

In  the  contract  speeifieations,  (.’lass 
I  excavation  called  lor  2,787,179  eii. 
yd.  ol  material  to  he  r<‘mov(‘d,  ol  which 
2,2'iO,(KK)  eii.  yd.  were  estimatc'd  to  he 
rock-  Ahoiit  80  per  ec-nt  of  this  nnk 
estimate  was  a  hard,  dense  shah*,  and 
20  per  ec'tit  was  primarily  sandstone 
interhedded  with  shale.  'I'he  six  major 
cuts  to  he  made*  through  the  sidcdiill 
had  depths  ol  320,  280,  24.5,  22.5,  210, 
and  195  It.,  rc-s|M-c  tiyely. 

Hesidc's  the  ronj'h,  rocky  terrain 
alon^  the  joh  location,  sc'veral  other 
ohstacles  presentc'cl  [)rohlems  that  rc*- 
(piired  operating  know-how  of  a  hi^h 
ordcT.  I  he  project  is  hounded  alon^ 
its  entire  leiij'th  hy  ('onstitiition  Hoiih*- 
yard  and  the*  main-line  tracks  of  the 


Ihttshnrj'h  and  hake  Krie  Itailroad 
(Jompany.  Within  the*  shadows  ol  the 
hill  lie  the  extensive  Alitpiippa  Works 
of  Jones  and  haiii'hlin  Steed  (amipany. 
'I'he  industrial  towns  of  Sooth  Heights 
and  .Alicpiippa  bordering  the*  Ohio 
Hiyer  are  at  the  northern  and  southern 
c-ncls,  respectiv'ely,  ol  the  joh  site. 
Across  the-  rivcT  and  to  the-  northeast 
is  the  town  ol  .Xmhricl^c*.  And  last,  hot 
not  Ic'ast,  two-lane  traffic  had  to  he 
maintained  24  hours  a  day  while  con¬ 
struction  work  was  in  pro^rc'ss. 

Drilling'  uiul  Blustiii)' 

'I'he  r(K-k  lormation  that  had  to  he 
drilled  and  blasted  with  explosives 
presented  a  wide-  ranj'c*  of  hardness. 
At  tim<-s,  \laylu-w  drills.  Model  l(KH), 
av<-rajc«*d  2.5  It.  ol  4%-in.-diam<‘ter  hole* 
a  minute.  In  some  place's,  drilling 
spe-e-d  was  n-diiced  to  I. .5  It.  of  hole 
a  minute. 

Most  ol  the  drilling  ol  blast  holes 
was  done’  with  five  of  the  Mayhe-w 
units;  thrc'c*  were  mounted  on  (.'atcT- 
pillar  tractors  and  two  were  o|><‘rated 
Irom  diesi‘1  trucks.  All  of  th<‘se  drills 
were-  c'cpiipped  with  IttjtfK.'lom*,  lyp*' 
D,  dust  c-ollectors.  In  the  areas  where* 
smaller  eliame‘te*r  aiiel  close-r  spacinjes 
of  hole's  we're  de'sire'd,  a  (iarelne-r- 
De-nveT  drill  mounted  on  an  Air-'l  rac 


carrie-r  was  use'd.  Two  (hirdner- 
Denver  wa^em  drills  we*re*  also  em¬ 
ployee!.  I  he-  drill  stee'l  was  ol  I'imke-n 
manufacture',  in  h'li^ths  ol  (i  to  2(1  It. 
I'he*  detachahle*  hits  were  also  made 
hy  'limke'ii  in  2  to  2ti-in.  diame’ters. 
.Air  lor  the-  drills  was  siipplieel  hy  thre'e* 
cemipre-ssors;  an  In^e'isetll-Kanel  fi(M) 
c.I.m.,  a  (iardne'i-De-nve'r  fKK)  c.I.m., 
and  a  Jae'jee'r  105  e.I.m. 

lypical  Primary  Khisl 

A  typical  primary  blast  ine-lude-d  90 
to  loo  hole's  drilleel  \%  in.  in  diame'te'i, 
1.5  to  20  It.  de-e-p,  space'd  on  8  hy  8-lt. 
anel  10  hy  lO-lt.  ce-nters.  Ihe  depth 
ol  the'  hole's  drilled  on  the*  side*  ad- 
jace-nt  tei  the*  hill  was  varie'el  whe-ne'yc'r 
erne*  eel  the*  se've'ral  slide'  he'iiehe'S  was 
involve'el  in  an  are'a  tee  he'  hlaste-el. 

I  he*  larfee'r  diame*te*r  blast  heeh's  we'ie* 
letaele'd  with  Pi-in.  hy  12!i-lh.  e  artriel^e's 
eel  e'Xtra  dynamite'  40'/  stie'ti^th.  Ileeh's 
elrilh'd  with  Air-Trae'— memnte'el  units 
anel  wa^ein  elrills  we're'  leraeh'd  with  \/i 
hy  10-in.  cartriel^e-s  eel  a  se'ini^e'latin 
^raele*  eel  dynamite'.  In  a  reetary  Imh', 
the'  maximum  e  harice'  was  .50  Ih.  eil  e-x- 
pleesive's.  In  many  instance's,  heeh’s  that 
heereh're'el  the'  eiutside'  e*d^e'  we're'  leeaeh'el 
with  a  2.5-lh.  c  harjee'.  ( .'emsiele'rahh' 
de'ck-loaelin^  was  eleine',  with  a  .')7l«-lh. 
chariee'  in  the'  iMettom  eel  a  heeh’  anel  a 
12/t'lh.  ele'ck  chariee'  leKate'd  8  It.  Ireem 


THE  EXPLOSIVES  E.NCl.NEER  •  MARCH-APRIL.  1BS6 


49 


I AIN'rKHKrP'l'l‘!l)  'I'KAKI'K^;  Tliio  view  »h(twk  h  Murion  iiKMlel  I II  shovel  with  u  yd.  dipiH-r  excavatiiiK  hlusted  riK'k  in  one  of  the  cuts 
with  IsvO'Wuy  aiiioinohile  truHie  inoviiiK  on  the  iMiiilevurd  heloss  without  interruption. 


tlic  collar  of  the  hole.  I  he  explosives 
loailiii)'  lactoi  varir'd  accoidiii^  to  c(mi- 
diliotis  «‘iieooiitere(l,  laii^iii^  from 
O.flO  to  0.75  III.  p<-r  r  ii.  yd.  ol  material 
ill  the  solid.  'I'he  chaiy'es  were  primed 
with  short-period  delay  elettric  lilast- 
iii^  caps,  I  to  10  periods  of  delay,  with 
le^  wire  lengths  from  12  to  50  ft.  Drill 
cuttings  were  used  to  stem  the  i  harj'es 
to  the  collar  of  each  hoh*.  'I'he  cap 
wirr'S  were  grouped  in  lialaiicial  seri«*s 
which  were  coimected  in  parallel, 
lilasts  were  fircti  with  a  condenser- 
dischai^e  type  of  lilastin^  machine. 

In  maintaining  miintiTinpted  tw'o- 
lane  traffic  at  ail  limes,  it  was  exIrtMiH-ly 
imptirtaiit  to  control  Ihe  movement  of 
riM-k  liroken  liy  lilastini;.  Its  movmnent 
had  to  lie  directed  away  from  the  road¬ 
way.  itiid,  at  the  same  time,  ^luid  frai;- 
mentation  had  to  lie  olitained  to  (*xp<-- 
dile  joli  progress.  Both  of  these  con¬ 
ditions  were  r(‘ali/.ed  liy  the  emplov- 
meiit  of  the  ri){ht  grades  and  si/.es  of 
dynamite  and  the  pattern  in  which 
short-period  delay  electric  lihcstin^ 
caps  werr*  ns«‘d. 

K.xcuvutioii 

III  handling  llu*  excavation  details, 
the  T«-«*r  company  nsial  four  diesel- 
|Miwered  shovels:  two  4-cn.  yd.  Ill 


Marions  and  two  2/*-cn.  yd.  HOI)  .\orth- 
wi-sts.  I'.ar  h  shovel  loailed  into  a  fi«*et 
ol  from  five  to  seven  Knclid  trucks, 
each  22-Ion  capacity.  workman  was 
statioiM‘d  at  each  shovel.  He  was  re- 
sponsilile  for  directing  the  trucks  into 
loading  position  without  niinecessary 
jorkeyiiii'  hack  and  forth.  'I'his  man 
also  maintained  a  record  of  the  mini- 
her  ol  trucks  loaded.  'I'he  records  pro¬ 
vided  the  foreman  with  a  constant 
check  of  the  yardage  moved  each  day. 
In  hanliii^  the  waste  r«K'k  for  disposal, 
the  Knclids  had  to  nej'otiate  grades 
that  averaged  1.5  per  cent.  .\t  one  lo¬ 
cation,  a  25  per  cent  j'radc  was  «mi- 
connter(‘d.  Konr  larj'e  hollows  at  the 
r«*ar  and  aliovr-  the  proj«>ct  w«*re  used 
as  wasl<‘-dis|)osal  sitr-s. 

A  particularly  difficult  task  con- 
Ironteil  a  shovel  op<‘rator  when  work- 
iiijf  at  om-  of  several  slide,  or  safety, 
henches  on  llu*  project.  Usually  tlu* 
hench  ^radc  was  carried  through  its 
entirety,  lollow’in^  which  the  remaiii- 
inj»  portion  of  the  cut  was  excavated. 
The  henclu’s  nearest  the  road  h‘yel 
wer<‘  2(1  ft.  wide,  whih*  otlu*rs  meas¬ 
ured  II  ft.  'llu*  front-to-hack  sIop«* 
was  If*  ill.  to  I  ft.  'I'lu*  henches  formed 
a  /il'/.aj'  pattern  np  the  fac<*  of  the  cuts. 
They  were  desij'iied  to  halt  and  catch 


slides  and  to  providi*  acet'ssihility  to 
clean-np  crews.  'I'he  two  hi^lu'st  cuts 
were  traversed  hy  six  henches,  while 
the  other  cuts  were  protected  with  two 
to  four  of  these  featnr<‘s. 

Kxcavation  details  accounted  for  the 
removal  of  an  averaj'i*  of  7,(HK)  cn.  yd. 
of  material  a  day.  Accompanying  |>ho- 
toj'raphs  indicate  some  details  of  exca¬ 
vation  and  transportation  on  tlu*  joh. 

It  may  he  of  inter«*.st  to  r(*cord  that 
cross  s«*ctions  of  tlu*  proj<*ct  w«*rt* 
plotted  from  a  contour  map  having  a 
scab*  d<*velop<*d  hy  photogramnu*tric 
methods.  When  tlu*  construction  con¬ 
tract  is  completed,  the  same  means  will 
he  ns«*d  to  det<*rmiiu*  the  total  cnhic 
yards  excavated.  As  work  on  the  joh 
progressed,  W.  K  Hankins,  Jr.,  proj<*ct 
r*ngiiu*<*r  for  the  'r<*er  company,  and 
his  party  calculated  and  maintained  a 
record  of  the  mat(*rial  removed. 

Fapiipmciit  and  Fi*rsoiiiK*l 

Of  prime  importance  on  any  lu*avy- 
constrnction  joh  is  tlu*  Iey»*l  of  iru*- 
chanical  efficiency  at  which  the  «*<pnp- 
ment  is  maintaiiu*d.  .At  this  w'(*st(*rn 
I'ennsylvania  l(Kation,  tlu*  'r«*<*r  com¬ 
pany  ass<‘mhled  many  kinds  and  types 
of  valnahle  construction  erpiiprnent. 
K(|nally  important,  tlu*  eipiipment  was 
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DKII.I.INC;  HI.AST  HOI  KS;  Most  of  tiu- 
(irillitiK  of  blast  holes  vsas  done  with  Ma>hess 
drills.  Model  KMKI.  Three  ssere  mounted  on 
(.aterpillar  tractors  and  tssn  on  diesel  trucks. 
•All  of  the  drills  were  e«|iiip|H‘d  with  H<»to- 
(.'lone  Tspe  I),  dust  collectors. 


kept  that  wav.  Iiicliulcd  ainon^  the 
pritii'ipal  operating;  iiiiit.s  were:  two 
Marion  111  shovels;  two  .Northwest 
SOI)  shovels;  twenty  22-ton  F.nclid 
trneks;  two  ( ,’aterpillar  .No.  II  motor 
^ratlers;  three  l)S  (’aterpillar  tractors; 
three  IXi  (Caterpillar  tractors;  one*  1)0 
(Caterpillar  hij'h  lift;  one  \llis-(Chahn- 
ers  lli)-y  hij'h  lift;  five  .Mayhew  rotarv 
drills,  .Model  KKK);  one  .\ir-Trac  drill 
carrier,  .Model  fiOW'l),  two  (Carclner- 
Denver  waji'on  drills;  five  pick-np 
trucks  and  one  passc-nj'er  car,  all  two- 
way  radio  (‘({nipped;  oik*  mast(‘r  radio 
station;  and  two  Motorola  walkie- 
talki(‘  radios  tor  the  road  patrol. 

The  (Commonwealth  of  I'ennsyl- 
vania  was  re|)resented  on  the  |)roject 
hy  William  White,  resident  enj'ineer, 
and  1).  H.  Boyers,  assistant  construc¬ 
tion  engineer. 

'I  he  administrative*  offic(*r.s  of  .N(*llo 
li.  're(*r  (Com|>anv  are  N’(*ll()  I,.  'r(*(*r, 
Sr.,  chairman  of  the  hoard  of  (lir(*ctors, 
.N(*llo  I,.  T(*(*r,  Jr.,  |)r(*si(l(*nf;  Dillard 
'r(*(*r,  \  ic(*  |)r(*si(l(*nt  and  tr(*asnr(*r,  and 
jam(*s  la»V(*,  vice*  |)r(*si(l(*nt  in  charjee* 
of  construction.  On  the*  hijeliway  joh 
at  South  ll(*i^hts  in  we*ste*rn  l'e*nnsvT 
vania,  Bol)e*rt  Tidwell  was  j)roje*ct 
manaf'(*r  until  e*arlv  in  i‘'(*hrnarv  of  this 
ye*ar  whe*n  he*  was  sncce*e*ele*el  hy  Wil¬ 
liam  Burton.  Othe*rs  in  a  sn|)e*r\  isorv 
ca|)acitv  w(*re‘  William  K.  Hankins, 
Jr.,  |)roj(*ct  e*nf'in(*e*r,  (Charles  (C.  Wal- 
le*r,  John  B.  ( Carrie khofl,  and  .N(*nma 
II.  Mose*r,  ^raele*  for(*ni(*n;  Boy 
Vonnje,  drill  sn|)e*rinte*nd(*nt;  (Ce*or^e*  J. 
\\alke*r,  m(*chanical  iore*man;  (Coy  K. 
K(*ith,  lahor  fori*man,  ile*rman  K.  (Con¬ 
nor  and  llarrv  T.  Knie*ry,  salety  me*n; 
and  Samnel  ( ).  B(*;isle*v,  office*  mana^i*r. 


t.O\l)tN(;  ()l  T  MK  K:  One  of  Ihe  Teer 
company’s  4-c(i.  yet.  Marion  die'sel  stiosels 
loadiiiK  blasted  material  into  a  Kiiclid  tnick. 
Waste  material  was  de|>osited  in  four  luri{e 
hollows  above  and  at  the  rear  of  the  proi(*ct. 

WAI(;iilN(;  JOH  I'H(K;HKSS;  InsixctinK 
o|H*rations  on  the  South  IfeiKhts  j<>h  from 
one  of  the  hiKlH*r  Irenclies  are,  left  to  rixht, 
Nello  I..  Teer,  jr.,  president  (»f  Nello  K,  Teer 
('ompany;  Holrert  K.  Tidwell,  the  cemipany's 
project  manaxer  durinx  tlie  (*arly  staXes  of 
the  fob;  and  James  laive,  vice  president  in 
charxe  of  construction  for  the  Teer  company. 
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SOON  AF'l'KX  WOKK  BK(>ANi  Thia  iipatri-iaiii  view  of  the  W'liite  Itiver  ahowv  the  partially  completed  coffer  dam  as  it  Imiked  seven  months 
after  work  In'Kan  on  the  construction  of  Table  Kta  k  Dam.  In  the  center,  a  dredge  is  at  work  and  an  access  bridge  is  just  beyond.  Karth-fill  require¬ 
ments  were  obtained  from  the  borrow  area  at  upper  left. 


C.*oiiiplvti<in  of  a  •Jam  atrurturc  «>n  tlie  ^Vlilte  River  in 

July,  1 9,^8,  will  control  llutiJ  waters  anJ  provide  facilities  for 
m«»re  and  cheaper  power  in  the  Ov  arh  country 


iiiaiiy  years,  water  tiiaiia^eiiKMit 
ill  the  Nli.ssoiiri  -  Arkansas  -  Okla- 
luiiiiu  O/arks  has  heeii  a  matter  of 
real  ismeerii.  .At  some  seasons,  there  is 
a  |)areliiii^  dearth  of  watiT  in  this 
<)/.ark  eonntry;  at  other  times,  the 
water  rushes  tlowii  to  tin*  sea,  destroy- 
inj'  ero|)s  and  earryinj'  away  a  hnj'e 
tonnage  of  mneh  needetl  soil.  'I'wo 
sehiMils  of  thon]i'ht  t-oiitest  for  the  solu¬ 
tion  to  this  prohlem.  One  eoiiteiids 
that  the  water  should  he  held  on  the 
land  where  it  falls,  with  tin*  iniioff  rt*- 

*21 1.A  SIiitssimhI  Houd 
Springfield,  Missouri 


KiiKI)  DKAH.VIONI) 

tarded  hy  t<*rraees,  ponds,  refor(*sta- 
tioii,  and  small  dams  near  the  head¬ 
waters  of  streams.  The  otln*r  says  that 
this  tr(*atmeiit  is  not  enough  to  pr(*V(*iit 
ffiMuls  ill  the  lower  valleys,  and  that  the 
water  must  he  ini|>oniided  in  ^reat 
lakes  hv  hi)'h  dams.  Insofar  as  the 
VV'hite  Jfi\(*i  is  eoneerned,  the  sei-ond 
alternative  has  pr(*vailed.  It  was 
adopted  heeanse  the  hi^h-dam  tln*orv 
pro\id<*d  control  of  fliMxI  waters  and 
facilities  for  the  ^c*neration  of  more 
and  cln*aper  power  for  the  ^rowiiif' 
demand  in  the  ()/.arks. 

I'ahle  IfiK'k  Dam  is  a  mnltipnr|)os(* 


dam  under  construction  at  a  location 
6  miles  west  of  Hranson,  Missouri,  and 
10  miles  from  the  .Arkan.sas  line.  Upon 
conipI<*tion,  it  will  conihine  facilities 
for  fl<H)d  control,  hydro<*Iectric  jM)w<*r 
generation,  and  r<*c*reation.  It  repre¬ 
sents  the  third  in  a  serii*s  of  five  high 
dams  hy  which  tin*  .Army  (>'or|)s  of  Kn- 
gine(*rs  expects  to  nianagi*  the  waters 
of  the  White  Hiver.  Two  other  similar 
dams,  .Norfork  and  Hull  Shoals,  both  in 
Arkansas,  are  already  in  existeiici*.  ,A 
privately  own(*d  hydnM*lectric  project, 
the  Taneycomo  Dam  in  Missouri,  is  !o- 
cat<*d  h«*twi*en  Hull  Shoals  and  Table 
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RtK-k.  Fourth  and  fifth  in  the  series  are 
to  he  const  meted  f)n  tiie  Arkansas  side, 
OIK*  upstream  from  Tafrle  HeK'k  and  one 
helow  Hull  Sfioals. 

Hisini'  in  northwt'st  Arkansas,  tiie 
W’liite  River  Ho'vs  tliron^h  tfiree  coun¬ 
ties  in  sontliern  Missouri,  then  hatk 
into  Arkansas  to  pour  its  waters  finaliv 
into  the  Mississippi  River,  some*  7(K) 
mih's  from  the  source. 

Ill  1912,  a  private  utility  compaiiv 
(  hose  the  spectacular  Table  R(K'k  hliilf 
in  Missouri  as  a  likely  site  for  a  power 
dam,  and  obtained  a  license  for  its  con¬ 
struction.  When  this  license  expired  in 
I9T5  without  action,  the  .\rmv  F.nj'i- 
neers  inter<‘sted  themselves  and  finally 
selected  a  similar  site  lli  miles  up¬ 
stream  hecau.se,  in  their  opinion,  it  pro¬ 
vided  a  better  foundation  lor  a  dam. 

(a>n('r(‘ssional  ajvproval  lor  a  multi¬ 
purpose  dam  to  cost  au  estimated 
STS.IKKMHK)  was  ohtaini'd  just  before 
World  War  II.  Hut.owinj'  to  the  oppo¬ 
sition  ol  Missouri  cous(*rvationists  and 
other  factors  within  the  state,  no  sub¬ 
stantial  appropriation  was  forthcom¬ 
ing  until  19.>1.  .\t  that  time,  a  construc¬ 
tion  contract  amounting  to  $24,(K)0,0(K) 
of  the  total  cost  was  award<‘d  to  a 
combination  of  two  larj'e  firms,  Morri- 
son-Kniidsen  (aimpany,  Inc.,  of  Hoisi-, 
Idaho,  and  Utah  (ainsti uction  (aiiii- 
panyof  San  Francisco,  (adifornia. 


CJontract  Specifications 


.\bove  the  dam,  it  is  proposed  to  im¬ 
pound  770, tKK)  acre-feet  of  dead  powi’r 
water  stora^e,  l,fJ.'32,(K)0  acre-feet  of 
power  drawdown  storaj'e,  and  7f>0,(KK) 
acre-feet  of  flood-control  storaj'e.  Ihe 
reservoir  will  extend  upstream  for 
about  70  miles  and  eml)rac«‘  a  shoreline 
of  approximately  H(K»  miles.  The  up¬ 
stream  watershed  drainaj'e  area  is 
computed  at  4,020  stpiare  miles. 

To  accomplisli  the  impoundment, 
the  |)roject  specifications  call  for  a  dam 
witli  an  overall  lenj'th  at  the  top  of 
0,423  ft.,  of  whidi  1,002  ft.  will  be  a 
concrete  striuture,  and  1,821  ft.  em¬ 
bankment  (‘xtensions.  Maximum 
heij'ht  alM)ve  the  lowest  foundation 
will  be  201  ft.,  and  the  embankment 
175  ft.  .\t  the  base,  the  width  is  220 
to  250  ft. 

Two  50,0(K)-kw.  power-j'eneratinj' 
units  will  l)e  instalh'd  at  completion  of 
the  constnution  work,  and  two  more 


tASIV  AKK.A:  i'or  l>liislinK  dm  k  t)>riiiatiiins  in  tin-  ^lilliiiK  Ixitin  urru,  lli«* 

cirillfd  tiole^  2' I  ill.  in  (liiiiiicter,  21  It.  ilrcp,  on  ft  to  H-ff.  i'(‘nl*‘r». 

firfd  Hilli  <'lntr|{(‘s  of  40  int  (ciiI  (bnaiiiili-  priiiird  willi  «liorl-|M*rifMl  delay 
electric  lila^tiiiK  zero  to  7tli  fK-riods  of  delay. 


Iat«'r.  'I'h«*y  will  prcividr  an  oiifpnt,  in 
•nrins  ol  annual  |>riniary  nnnrj'y,  of 
■  kw.-lirs.  in  addition,  by 

poriniltin^  Ix-tti-r  rnj'niation  of  tlio 
Wliifo  Hivnr,  'I’abir  fftn  k  Dam  will  in- 
(Toaso  tlir  avora^i*  ••norj'y  output  of  tlio 
( >/.ark  Boat  li  plant  at  'l  atioyifmio  l»y 
kw.'lirs.  a  y<-ar,  'I'lii*  output 
at  Bidl  Shoals  Dam  will  ho  in(-r«‘as<*<i 
hy  40,tHK),(KM)  kw.>hrs.  annually. 

('(Nistnu-lion  Dotuils 

At  fla-  damsito,  VV'hito  IfiviT  has  tut 
a  channel  to  a  depth  of  7(H)  ft.  helovs 
what  was  originally  a  plateau.  I  he 
(  hannel  is  on  a  slight  t  nrve  in  the  river, 
|nsl  downstream  from  a  lar^e  hend.  .\ 
liij'li  hinfi,  el«‘vati«m  h4t)  ft.,  is  on  th< 
ri^ht,  and  a  gently  sloping'  flood  plain 
(HH)  ft.  wide  is  on  the  left. 

A  yellowish-hnfi  and  red  (  lay  con¬ 
taining  (heit  fragments  from  niinnte 
sizes  to  small  honiders  tomprises  the 
material  on  the  snriact*.  t  he  rock  out¬ 
crop  is  limi'stone  of  Mississippian  a^e, 
rather  friahit*  and  with  a  hi^h  chert 
content.  Underneath  the  outcrop  is  a 
harder  and  more  compact  Ordovician 
limestone  on  whit  li  all  tht*  foundations 
of  the  slrnctnrr*  rest. 

Kor  tilt*  dam  ahntnient,  the  steep 


ri^iit  hinff  was  cut  drrwn  m  some  50 
narrow  steps  hy  means  of  line  drilling 
at  4-in.  intervals.  The  slope  was  one- 
tpiarter  to  one.  On  the  left  hank  side, 
the  fonndation  is  in  a  series  t»f  12  ter¬ 
races,  eat  h  .j4  ft.  wide. 

.\t  the  t(»p  (tf  the  rij'ht  hank  hinlf,  a 
Johnson  mixing  plant  with  three  4-cn. 
yd.  mixers  and  a  peak  capaeitv  of  \75 
cn.  yd.  t*f  concrete  an  lunir  is  ItK  ated. 
'I'here  are  twt>  tpiarries  —  out*  hrr  rip¬ 
rap  just  above  the  fl<M)d  plain  un  tht* 
left  hank,  and  the  other  for  the  pro¬ 
duction  of  crushed  stone  for  ai'j'rej'ate 
purposes.  Tfie  latter  tpiarry  is  located 
on  ffaird  .Mountain,  I  ft  miles  south  of 
the  mixing  plant,  a  site*  |)rovide(l  for 
the  contractor  hv  the  Army  Faij'ineers. 
With  an  elevation  of  1,‘VK)  ft.,  this  hill 
is  the  hi^h(*st  in  Taney  (.'oiintv,  the 
m(»st  mountainous  region  in  tht*  115 
connti(*s  in  Missouri.  It  rises  4<K)  ft. 
Iii^h(*r  than  tht*  hhdfs  at  tht*  damsite. 
Openiiijt  tht*  tpiarry  was  an  t*xtrt*mely 
tlifficnit  job,  he^innin^  with  the  hnilti- 
in^  of  a  road  that  hatl  to  spiral  n|)  tht* 
mountainside.  .A  40-de^ree  slopt*  of  the 
hill  nect’ssitatetl  blasting  ht'iiches  intt) 
the  formation  to  prtivide  floors  for 
eipiipment  and  to  establish  tht*  varitms 
working  fact*s. 


Tfie  fonstrnetion  of  Table  HtK'k 
Dam  will  rt*tpiire  apprt>ximatt*ly 
7(K),0(K)  cn.  yd.  of  rtn  k  fill,  2.WK),(KK)  cn. 
yd.  of  dirt  fill,  and  1,A(K),(XK)  cii.  yd.  of 
ctincrt*tt*.  .\lto>tetht*r,  stmit* 
cn.  ytl.  t)f  aj»j'rt*jtate  will  j'o  into  tht* 
prt)jt*ct. 

Dirt  ftir  tht*  hi^  fill  at  tht*  ntirth  ap¬ 
proach  tt)  tht*  dam  is  obtained  laritely 
from  a  bottom  field  upstream  and  tin 
tht*  ri^ht  hank.  .A  tt*m|H)rary  access 
bridge  was  built  ftir  this  pnrptrst*.  .An¬ 
other  bridge  downstrt‘am  from  the 
dam  is  for  transportatitm  hetw(*(*n  the 
tpiarrv  and  the  mixing  plant  installa- 
titms  on  tht*  stmth  sidt;,  antf  tht*  main 
prt»jt*ct  ct*ntt*r  on  the  ntirth.  In  hnild- 
injt  hrid^t*s,  ample  allowanct*  had  tti 
he  madt*  for  a  safety  margin  st)  that  the 
bridges  would  withstand  fltMids  that 
art*  sure  to  (time  during  tht*  Vi  years 
it  will  takt*  to  ctmiplett*  ctinstrnction  of 
the  dam. 

Baird  Mtmntain,  stinree  of  the  aj'- 
ftrejtate  material,  is  a  lonjt  ridge  that 
roughly  parallels  the  riv  t*r  at  this  point. 
At  its  western  ftK)t,  a  .Snperitrr-.Mc- 
(.’nllt*y  gyratory  crusher  was  er(*ctt*d. 
Ilt*rt*  the  blasted  rtK'k  is  crushed  and 
then  moved  by  belt  conveyor  tt)  a  pri¬ 
mary  surge  pilt*.  To  eliminate  a  rough 


Ml'l)  l'(K'kl7rH:  In  mhiic  til  llu*  «|nitrr>  arciis.  seuins  oi  cluy  .VI  ft. 
deep  uimI  Irniii  .^  lit  2tl  ft.  wide  were  eiMiHiiilered  ull  the  way  diiwii 
the  wnrkiiiK  laces.  U'hen  this  ciiiidition  existed,  it  necessitated  hlustinx 
lip  to  a  seam,  reniosinK  the  clay  with  a  (Miwer  shovel,  and  then  resiiniiiiK 
norniul  drillinx  and  hliistiiiK  priM-ediires. 


I’I(IM.\KY  (.'Kl'SliKK:  Trucks  loaded  with  blasted  rock  from  the 
Haird  Mountain  tpiarry  end-dump  their  contents  onto  a  chute  that 
discharxes  directly  into  the  primarv  crusher,  .\fter  tlu*  cnishinx  opera¬ 
tion.  the  crushed  rink  is  transported  hy  a  conveyor  In-lt  at  the  bottom 
of  the  plant  to  the  primarv  siirxe  pile. 
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SKf.'ONDAKY  Sl'KCiF^  PII.K:  From  the  primary  Mirxr  pile  al  the  rpiarry  to  the  sft'onclary  pile  iirar  Ihr  mixiiix  plant  more  than  onr  milr  ilintant, 
the  cniNhed  stone  is  moved  on  a  conveyor  helt.  While  en  route,  it  is  passed  throiixh  a  scrnhhiiiK  station. 


Iiaiil  of  soinctiiiii^  like  halt  a  inih*,  a  iikmi  can  readily  drill  KM)  it.  r)|  holes  hlastiti^  n|)  to  a  clay  s«‘aio,  reiiioviii^ 

chute  wa.s  carved  into  the  side  ttf  the  in  an  S-hr.  shift.  ihe  clay  carefullv,  and  then  resinning 

hill  so  that  hroken  rock  from  the  <|iiarrv  d  he  blast  holes  are  drilled  on  a  normal  drilling  and  hlastin^  [trtxe- 
cf)idd  he  dnmptxi  down  the  chute  di-  staj'j^'ered  pattern,  with  each  hole  20  (lores.  ( )ceasionallv,  the  drill  oper- 

rectlv  into  the  crusher.  The  mountain  to  24  ft.  deep,  2/'»  in.  in  diameter,  spaced  afors  strike  small  caverns  or  pockets 

is  heinjr  (piarried  down  to  the  top  of  on  12  to  14-lt.  centers.  'I  he  hnrden  on  from  l)s  to  2  It.  in  diameter.  When 

the  crusher  chute  and  down  the  ridj'e  each  hole  averages  0  to  7  It.  d’hev  are  this  ociiirs,  they  drill  down  to  the 

as  far  as  is  n(‘C(‘ssarv  to  obtain  the  rcK  k  loaded  with  2-in. -diameter  cartridges  poc  ket,  load  a  charge  of  dynamite,  lill 

recpiired  on  the  project.  ol  40  per  cent  dynamite  on  an  expio-  tiu*  cav  ity  w  ith  clay  stemming',  and  det- 

siv<*s  loading  ratio  of  0.,5  Ih.  of  dvna-  onate  the  charj'e. 

Drilling  and  Blasting  mite  for  each  I  cu.  vd.  of  rock  in  place.  I  he  rot  k  blasted  in  the  (piarry  is  ex- 

Drilling  holes  for  blasting  is  done  Detonation  is  accomplished  with  short-  cavated  w  ifh  a  2.'4-(  ii.  vd  Bucvrus-Krie 

with  Ingersoll-Hand  T-35(K)’s  W'ith  period  delay  electric  blasting  ca|)s  54-B  power  shovel  and  loaded  into 

3't-in.  hammers  erpiipped  with  2!4-in.  ranging  from  first  to  14th  periods  (»f  Mnclid  30-TD  end-dump  triuks  foi 

carset  hits.  A  I2-'4J  drill  is  also  used  delay.  .\  uiinimnm  of  secondary  blast-  short  hauls  to  the  crusher  chute, 

with  a  (iardner-Denver  .Air-I  rac  ing  is  nxpiired.  'Mie  contract  specifications  do  not 

mount.  Three  of  these  ,\ir-Tracs  are  In  some  of  the  (piarry  ar<*as,  seams  of  permit  blasting  against  rix  k  formations 

in  serv ic('  and,  in  comhination  with  clay  >0  ft.  d(‘ep  and  from  5  to  20  ft.  that  will  form  tiu*  final  snrfac(‘s  on  or 

the  drill  units,  are  found  to  he  highly  wide  are  encountered  all  the  way  down  against  w  hidi  concrete  is  to  he  [ilaeed. 

portable.  With  this  efpiipment,  two  the  slopi*.  .'I'his  condition  necessitates  l,(Mal  p(M  kets  of  weathered  rix  k  oi 
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clay  cnwHintcrcd  during  constnictioii 
op<*ratK)ris  miisf  lx-  removed  and  the 
(XK’kets  backfilled  with  concrete. 

In  excavating'  for  the  stilling  basin, 
a  typical  blast  involves  drilling'  holes 
2J«  in.  in  diameter,  21  ft.  deep,  with 
fi  f)y  S-ft.  spacitins.  The  holes  are 
loaded  with  40  per  cent  dynamite  and 
detonated  with  short-p»Tiod  delay 
electric  blasting'  caps,  /<*ro  to  7th  pe- 
rirnls  of  delay. 

In  the  excavation  for  tin*  steps  of 
the  north  foundation,  om*  blast  in¬ 
volved  the  d(*tonation  of  tjfiO  holes 
loaded  with  40  per  cent  dynatnite, 
primed  with  short-period  delay  caps, 
zero  tlironj'h  7th  delay,  and  fired  with 
a  flercides  blasting  machine. 


Processing  the  Aggregate 

From  the  primary  surge  pile  at  the 
Haird  Mountain  <juarrv  to  the  secon¬ 
dary  pih*  in*ar  tin*  mixing  plant  itiore 
than  one  mile  distant,  tin*  aggregat«*  is 
transported  by  belt  conveyor.  On  the 
W'ay  it  is  pass(*d  through  a  scrubbing 
station.  After  further  crushing  and 
screening,  it  is  stor(*<l  in  four  larg<*  ag¬ 
gregate  silos.  Here  an  int<*resting 
phase  of  the  job  is  tin*  Mon ison-Knud- 
sen  nn*thod  for  pr<*cooling  tin*  aggre¬ 
gate*  by  circidating  cold  air  ( 40  de- 
gr<*«*s  F. )  through  tin*  tanks.  'I'ln*  air- 
c(K)ling  is  achh*ved  by  blowing  it  oy(*r 
a  se*ri«*s  of  coils  ceM)l«*d  by  a  batt(*ry  of 
ammonia  compr<*sse>rs.  by  this  iin*ans, 
tin*  aggi«*gate*  is  brought  down  from 
normal  t<*mp(*ratun*s,  according  to  tin* 
s<*ason,  to  40 -  I  j  d«*gr«*<*s.  \\'ln*n  wat(*r 
chill<*d  to  32  d(*gr(*(*s  is  add(*d  in  tin* 
mixing  <ylind<*rs,  fin*  concr<*t(*  can  In* 
pour(*d  into  tin*  forms  at  about  50 
d<*gr«*<*s,  even  in  midsumnn*r.  This,  of 
course*,  is  ane)the*r  pie*cautie)narv  me*as- 
iire*  to  assure*  that  fhe*re*  will  be*  in) 
cracks  anel  le*akage*  iii  the*  elam  cause*d 
by  the*  ce)ucre*te*  ceenfracting  as  it 
harde*iis. 

.\ir  fe>r  the*  epiarry  e*e|uipme-nt  is  siip- 
plie*d  by  lnge*rse)ll-Hanel  fiOO  rotary 
ce)mpre*sse)rs;  feer  e*xcavafie)n  and  the* 
statieinary  air  plant,  by  (iarelne*r-l)cn- 
\e*r  Menlil  VVJDs. 

A  shuttle*-line*  track  along  the  top  of 
the*  bluff  runs  dire*ctly  unele*r  anel 
threnigh  the*  mixing  plant,  freem  which 
ce)ncre*te*  is  le)aeie*d  inte)  4-cu.  yd.  anel 
S-cu.  yel.  bucke*ts,  enn*  lull  bucke*t  tee  a 
car.  The*  cars  are*  me)ve*d  by  elie*se*l  ele*c- 
tric  me)te>rs  alemg  the*  track  feer  al>e)ut 


rKHHAOKI)  KKYW'AVi  Thi»  virw  of  Irrmcret  lirvway  on  the  right  hanl 
tlie  tail  tetwerk  aiiei  a  nhiittle-traek  hrielge  at  the  top  of  the  hleiK. 


C'ONSTKl'f ’TION  Sl'I'K.HN'ISOHSi  Knnit,  left  te>  right:  11.  (.'.  Thomack,  lahew  t-entreiinator; 
anel  llarolel  I.  Maxwell,  general  xii|)erintenelent.  Hear,  left  to  right:  H.  K.  Wright,  general 
niaintenaiM'e;  J.  II.  I’ovnter,  ee|iiipnient  xii|)erinlenclenl:  John  l.ogan,  exi-avatietn  Mi|>erin- 
tenelenti  anel  Art  (^anipl>ell.  proiee-t  manager. 


U  milr  upstream,  where  the  hiiekets  are 
hoisted  onto  cable  liti«*s  stretched  1m-- 
tw<*en  2(K)-ft.  track-mounted  tail  tow¬ 
ers  on  that  side  of  the  riv<-r,  and  a  -430- 
ft.  head  tower  on  tin*  opposite  sidt-, 
near  wheri*  the  kevwav  of  the  dam  is 
laid. 

( )ne  lar^e  cahh-  line  is  a  track  for  the 
S-cn.  yd.  buckets  carrviii)'  concr»-te  ‘o 
the  dam  proper.  The  smaller,  attached 
to  the  second  tail  tower,  carries  4-cn. 
vd.  bnck(‘ts  to  the  stilling  basin  and 
other  locations  wher<*  the  smaller 
loads  ar<‘  more  con\  enient  to  drop. 

T\’  l)<H‘s  u  Job 

One  of  the  most  iinnsnal  fc-atnii-s  of 
the  project,  from  a  contractor’s  stand- 
pf)int,  is  the  ns<*  of  tel<*\ision  for  the 
concrete  pouring.  'I'here  is  nothini' 
new,  of  course,  in  two-wav  radio  com¬ 
munication  on  lar^e  construction  proj¬ 
ects.  but,  accordinj'  to  Hoj^e-r  Kvans, 
first  project  manager  at  Table  Hcnk 
Dam.  this  is  the  first  time  the  .\Iorri- 
son-Knndsen  ('ompanv  has  used  tele¬ 
vision  for  that  purpose. 

(,'lose  bv  the  cable-line  terminals  is 
a  control  tower  e<|nipped  with  remote- 
hoisting  r-nj'ine  controls,  hij'h-fr*-- 


qnenc  V  two-wav  radio,  and  a  television 
set.  'Hm-  I  \’  r<-ceiver  is  channeled  to 
a  transmitter  insidt-  the  en^ine  nM)m  at 
the  base  of  the  tall  head  tow«-r  across 
the  river.  'Ihis  transmitter  is  pointed 
at  two  windlas.ses  in  the  eni'ine  r(M)m, 
one  for  hori/ontal  pnllint'  alon^  tiu- 
cable  line,  and  tlu-  other  for  lowering 
and  raising  tlu-  concr«-t<-  biu  k<-ts. 

The  operator  in  tlu-  control  tower  is 
lu-ar  t-noiii'h  to  se<-  bv  direct  \  ision  how 
to  hoist  a  loa(U-d  bucket  from  car  to 
cabh-,  »)r  to  r*-tmn  the  »-mptv  biuket. 
To  sa\(-  tinu-,  he  starts  lowerinif  the 
loaded  bucket  on  tlu-  eabh-wav  as  soon 
as  it  is  susp<-nd<-d  ov«-r  tlu-  rivt-r,  whit  h 
nu-ans  tiu-rt-  is  hori/ontal  and  vt-rtical 
motion  at  tlu-  sanu-  tinu-.  His  'I  N’  scrt-t-n 
now  shows  out-  windlass  moving. 

.As  the  bucket  lu-ars  tlu-  dump  point, 
tlu-  control  op<-rator  is  in  radit)  com¬ 
munication  with  a  ground  lu-llman 
who  dirt-cts  him  as  to  tlu-  t-xact  placing 
and  lowt-rin^  of  tlu-  load,  l-'or  this  pm  - 
post-,  bt>th  convt-rsation  anti  soniul 
signals  are  nst-tl.  'Hu-  |)i  incipal  atlvan- 
fajtt-  of  flu-  T\’  facilitv  is  that  tlu-  con¬ 
trol  opt-rator  can  st-t-  at  anv  moment, 
nu-rt-lv  bv  ^lancinjt  at  his  scrt-t-n,  when 
eitht-r  wintllass  is  mt)\  in^,  or  has  conu- 


to  .1  ctunpleti-  stop.  Ihis  axoitls  tlu- 
h.i/.irtl  of  ri-M-rsin^  tlu-  nu-chanism 
whilt-  still  in  motion,  which  conitl  stii|) 
m-ars  in  tlu-  hoistini;  t-nitiiu-. 

Tlu-  ti-lt-\  ision  n-ct-ption  x  arit-s 
sonu-wh.it  accorilini'  to  wt-ather  con- 
tlitions,  but  it  is  iisnallv  ^otitl.  both 
tlinins'  tlu-  tlav  anti  tlu-  nii'ht.  Oon- 
strnction  opt-rations  art-  .nonnil  the 
clot  k  six  tl.ivs  a  xit-t-k,  with  tlirt-t-  shifts 
each  tlav.  Bv  nsin^  I  \’.  onlv  about  .‘W 
niinutt-s  art-  tf-t|uiri-tl  to  traiispoil  a 
IB-tt»n  but  ket  of  concrett-  for  tlu-  2,fitK) 
It  lenitth  of  maximum  haul  anti  reinrn 
it  i-mptv.  In  atlilition  to  spt-eilii-r  oper¬ 
ation,  tlu-  lull  tinu-  of  onlv  out-  man  on 
t-ath  shift  is  n-ipiirt-tl.  I‘]stimates  intli- 
catt-  that  tlu-  s.ixini;  on  this  proji-ct 
throui;h  tlu-  use  of  TV  communications 
w  ill  amount  to  appioximatelv  $1  KMMH). 

I'itpiipment,  Safi-tv,  I'ersoniiel 

I  III-  ilirt-movin^  i-(|uipnu-nt  incliitli-s 
out-  I’AdI  Sit-rra  loaih-r,  sexen  I  )-H  (]at 
tractors,  two  'ID  ^  I’s,  one  'I  I  )-t),  one 
l)\V-20,  two  .■yt-ton  Southwest  rolleis, 
lour  W’oolili iiljti-  (’obras,  anil  two 
Ailam  t)t)0  jtratlers.  Other  ef|uipment 
not  prexiouslv  mentioneil  eonsists  of 
oiu-  Moflel  III  Marion  combination. 


I'OCNDATION  HI.(K'kSi  Tlii»  vich  from  dowiiUrruin  show*  part  of  the  Icfl-winii  lower  foumlalion  hItK'ks  of  (he  dam.  KisiiiK  terraces  in 

the  riH'k  are  apparent  in  the  foreKronnd. 


Kl'iMOTK.  (.'ONTKffla  Kroni  this  tower  eqnipired  with  reiiHite-hoistinK  eiiKinc  eontroU,  a 
hiKh-freipieney  two-way  radio,  and  a  television  set.  the  o|)erator  controls  the  hoistiiiK  (d 
huckets  loaded  with  concrete  and  the  return  of  einpts  hnckets. 


(MIC  N()rfhwfst-6  coiiiMiiatioii,  13  Kii- 
clicl  'ri)-3fi  trucks,  and  10  hottoni- 
(liiinp  Knclids. 

-As  of  July  30,  19.35,  tlic  c»)ntract(»r’s 
payroll  listed  f)48  hourly  workers  and 
73  salaried  employes.  .Art  (Campbell  is 
the  project  niana^(‘r  of  the  joint  ven¬ 
ture,  a  post  in  which  h<-  succeeded 
Hoj'er  F.vans  who  was  in  charj'e  of 
op«‘rations  from  tlu'  start  of  work  on 
Nosa-mher  10,  I9.5-4,  until  the  lollowinj' 
June. 

In  line  with  established  Morrison- 
Knndsen  policy,  a  well-orj'ani/ed 
safety  program  is  in  effect.  Kd  .Ma¬ 
loney,  safety  supervisor,  holds  safety 
meetings  several  times  a  week.  Kach 
f'ronp  of  (‘inployes  has  an  alt<‘rnating 
safety  committee  member  who  .serves 
for  a  two-week  p<-riod.  I'p  to  Anj'iist  S, 
no  loss  of  time  from  accidents  had 
he<‘n  exp«“rienced  by  the  (jiiarrv  di¬ 
vision,  and  on  tlu*  entire  project  only 
nine*  lost-time  injnric's  had  cKciirrc-d  in 
nine  months. 

In  addition  to  I’rojc'ct  .Manager  .Art 
(aimphell,  the  sn|wrvi.sory  force  at  the 
Tahh‘  HcK'k  Dam  inchidVs  Harold  I. 
Maxwc-ll,  j'c-nc'ral  siip-rintc'iident; 
(,’.  W.  Bolton,  project  enginecT;  and 
Dennis  l.ncy,  office  mana^cT.  John 
Logan  is  (‘xcavation  siiperintc-ndent 
and  jack  .\l<‘rritt  is  gc-neral  forc*man 
on  th(‘  drilling  and  blasting  opcTations. 
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AT  I.ABl'CO  MINK:  Dempsey 
Sparks,  superintendent  of  Ala¬ 
bama  By-Pr«Mlucts  f.'orporat ion’s 
l.abueo  mine,  accepts  the  Sen¬ 
tinels  of  Safety  trophy  and  flax 
at  the  ascard  ceremony. 


M  iners  Ana  f^uarrymen 
AwarJe  d  Top  S  afet^  Honors 


Presfntations 

at 


of  Sentineln  of  Safety  trispliien  an  d  fla^s  lii^lill^lit 
l.abueo  mine  in  Alab  ama  and  I  bf»rnt«»n  quarry  in 


eolorful  cerenionieii 
llli  noiti 


Aftii  sr  31,  19.5.5,  was  a  ^ala  day  f«>r 
/\  tin-  employes  of  l.ahiico  iiiiiic  of 
Alat)aina  Mv-I’rodoits  f  .'orporatioii  al 
Flat  (>»*rk.  Walker  f.'ooiity,  Alabama. 
At  a  barbecue  limibeoii,  the  miners 
and  fbeir  tamjlies,  oilieials  of  ?iie  eom- 
p.mv,  fbe  town,  fbe  State  of  Alabama, 
and  (Government  r«‘presentatives  cele¬ 
brated  l.abnco  mine’s  winniiij'  first 
place  in  the  bitnminons-coal  (.(roni)  in 
the  National  Safety  (Gomp<‘tition.  I.a- 
bneo’s  record  of  10ff,9.5.5  maii-bonrs  of 
operations  mider^ronnd  witbont  a 
lost-time  accident  was  the  best  amon^ 
the  9.3  bitmninons-coal  mines  enrolled 
in  the  19.54  compt'tition. 

In  bis  welcominj'  remarks,  P.  If. 
Neal,  president  of  Alal)ama  Hy-f'rod- 
ncts  (Corporation,  extended  sincere 
c-on^ratnlations  to  tlie  miners  from 
everyone  in  tfie  organization,  lie  paid 
s|M'cial  tribute  to  tlie  ‘'imselfisli  devo¬ 
tion  of  the  splendid  men  wlio  work  at 
l.alxico  miiK*." 

Follr)winj'  Mr.  Neal  at  the  speaker’s 
stand  were  William  .Mitcli,  president. 


Distritt  29,  I'nited  M,ne  Workers  of 
America;  Honorable  (G«-orj'e  llnddles- 
ton,  Jr.,  meml)er  r)l  (Con^rr'ss,  9tb  Dis¬ 
trict,  jidlerson  ( Comity,  Alabama;  iml 
If.  r.  Williams,  chief  of  Safety  and 
Inspection  Division,  Department  of 
Industrial  Helations,  .State  of  Alabama. 

Individual  (Certificates  of  .\ibieve- 
ment  in  Safi-ty  were  presmited  to  the 
l.abnco  mine  employes  by  fl.  j.  .Slo- 
man,  representing'  tlie  D.  S.  Ifnrean  of 
Mines,  donor  of  tin*  certificates.  I  lenry 
.Nelson,  president  of  laK-al  .No.  .5H31, 
l'.,M.VV'..\.,  received  the  c<*rtificates  on 
belialf  of  the  Fabneo  miners. 

Milton  McTCall,  snpersisor  of  Dis¬ 
trict  D,  U.  S.  finrean  of  Mines,  pre- 
s<*nted  a  (Certificate  of  Acbii'vement  in 
Safety  to  tfie  Thermal  mine  of  .Ala¬ 
bama  By-Products  (Corporation  for 
having  worked  93,19.5  maii-bonrs  dnr- 
iiijr  19.54  without  a  disaliliii}'  injury. 
Thomas  Hall,  superintendent  of  Tlier- 
mal  mine,  recm'ved  the  e<*rtificate. 

The  final  event  of  the  program  was 
the  presentation  of  the  bronze  Senti¬ 


nels  of  .Safety  trophy  and  ^reen-and- 
white  safety  ll.i|i'  to  Dempsey  Sparks, 
snperinlendeiit  of  l.abnco  mine. 

In  presenting  the  aw. nils,  j.  I.  I  lorty, 
ediloi  of  Tin  IvxiTosivKs  I^N<,lNl;l•ll, 
the  donor  of  the  trophy  and  fla^,  said, 
"Vonr  winning  top  honors  in  this  na¬ 
tionwide  safety  contest  sliows  <  learly 
that  Alabama  By-I’rodiuts  (Corpora¬ 
tion  h.is  a  carefully  |)lanned  safety 
jiro^ram  and  that  ear  h  man  at  Fabneo 
mine  ciMiperated  to  make  it  work 
rhat’s  the  kind  of  teamwork  that  pays 
bi^  dividends  in  liealth  and  happiness 
to  yon,  yonr  families,  your  mine  asso¬ 
ciates.  and  yonr  friends.” 

At  I  linrntoii  (Quarry 

I  hornton  'piarry  of  .Material  Service 
(Corporation,  a  newcomer  to  tlie  ranks 
of  participants  in  tin*  .National  .Safety 
(Competition,  was  honored  at  a  colorful 
ceremony  last  .Septembr-r  24.  The 
ijoarry  was  enrolleil  in  tfm  nationwide 
contest  for  the  first  time  in  19.54  and 
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AT  TH<)HNT()N  yUAHHYi  ParticipiitinR  in  Ihr  prr»«nluti(>ii  ceremony  al  Thf>mtnn  quarry  were,  left  to  right,  David  L.  Arm  of  the  National 
Safety  OiuiMil;  'I'homaii  K.  Miller,  reprekentiiiK  The  Kxplorivet  Fmgineer;  Oorge  I^nzi,  vice  president  in  charge  of  operations  for  Material 
Service  Oirporalion;  Kdward  Schwartz,  superintendent  of  Thornton  quarry;  loiter  Oown,  vice  president  of  Material  Service  Corporation; 

and  I'.iigene  Diienon.  chief  of  District  If,  I'.  S.  Kiireaii  of  Mines. 


aflaiiud  a  |MTf«*tl  safety  record  diiriiij' 
457,570  tiiaii-hoiirs  of  work.  'I'futrti- 
foii’s  record  l«)|)|)ed  tin-  records  of  (lie 
other  254  operations  enrolled  in  the 
tpiairv  ^ronp. 

Arvid  'lieiison,  safety  direitor  for 
Material  Service  ( aiiporation,  presided 
at  the  awards  ceremony,  which  was 
held  at  the  llrown  Derby  Aninseinent 
Park  in  'riiornton,  Illinois. 

Over  one  hundred  employes  of 
'rliointon  ipiarry,  company  idficials, 
repr«*sen(atives  of  the  United  States 
Hnreaii  of  Mines,  the  National  Safety 
Ooimcil,  the  (Greater  (-'hicano  Safety 
(ainncil,  and  town  officials  witness«*d 
tin*  presentation  of  the  trophy  and  fla^ 
l»y  'I'homas  K.  Mill<*r,  representing  Tin- 
I^XI•I.«)^IV^.S  KNtaNKK.H. 

in  [tresentin^  the  trophy  and  fla^  to 
(ieorj'e  l,en/.i,  vice  prt'sident  in  charge 
of  operations  for  Material  Service  (Cor¬ 
poration,  Mr.  Miller  said,  ‘‘Y'oiir  feat 
in  winning  top  honors  in  tin*  National 
Safety  (Competition  is  the  more  re- 
markahle  because  von  won  the  aw'ard 
the  first  year  yon  were  entered  in 
the  con(<*st.“  In  acc«*ptinj»  the  awards, 
Mr.  la’ii/.i  complimenti*d  Kdward 
Schwartz.,  snperintemlent  of  tin*  1200- 
acre  <|narry,  for  the  splendid  record 
made  by  him  and  his  (jiiarry  associate's. 

Indisidnal  (Certificates  of  Achi<>ve- 
iiH'iit  in  Safety,  pn)vid«‘d  by  the  Uniti'd 
State’s  Hnre*an  eif  Mine’s,  we*re  pre*- 


se*nte-el  tei  the*  e*mpleiyes  by  Kngene* 
(,)ne*ne)n,  chie*f  of  the*  lle*alth  anel  Safe*ty 
Divisiein  eif  District  II,  U.  S.  Hnre*an 
eif  \line*s. 

Daviel  K.  .Arm,  e»f  the*  Inelnstrial 
Se-ctiem  eif  (he*  Natiemal  Safe*ty  (Cemncil, 
pre*se*nte*el  'I'he  .Award  eif  lloneir,  the* 
ceinneirs  hi^he*st  safe*ty  award,  tei  the* 
epiarry.  'I’he  (Cre*ate*r  (Chicane)  Safe*ty 
(Cemncil,  re*pre*se*nte*d  at  the  ce’remeiny 
by  Jeise’ph  Ste*ch,  pre*se*nte*d  a  plaepie* 
tei  'riieirntein  epiarry’s  snpe*rinte*nele*nt, 
Kelwarel  Schwartz. 


I.e*ste*r  (Creiwn,  vice*  pre*side*nt  of  Ma- 
te’iial  .Se*rvice  CCeirpeiratiein,  expressed 
the  ^ratificatiein  eif  the*  manaj;'e*me*nt 
pe*rseinne*l  with  the*  safe*ty  awards  w'ein 
by  the  Theirntein  epiarrymen.  In  his 
remarks  he*  saiel  that  the  ceimpany  has 
always  stre*sse*d  safe’ty  in  all  eif  its  eipe*r- 
ations,  and,  in  19.54,  an  all-emt  elrive  in 
the*  cause  eif  .safe’ty  was  made*.  "Hie* 
awarels  pre*se*nte*d  tei  Theirntein  epiarrv 
teiday  are*  symbeils  eif  the*  safety 
achie*ve*me*nt  we*  have  be*e‘n  striving 
feir,”  Mr.  (Creiwn  conchiele*d. 
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IXPLOSIVIS  USIRS  —  If  you  oro  oxporioncing  oi*  onticipoto  logoi  or  public 
rolotions  problomi  oriting  from  blotting  offoett— 

Sonef  for  Our  BROCHURE  Ootcribing  Our  SorvieOB 
"VIBRATION  PROBLEMS  CONNECTED  WITH  BLASTING  AND  OTHER 
SOURCES:  THEIR  SOLUTION  AND  CONTROL  BY  SCIENTIFIC  METHODS" 

(Pritm  ScfccUwla  AttmmpmmlBt  Cr*tfc«ra> 

VIBRATION  ENGINIERINO  COMPANY 


Ml  Hailalan  Natianal  tank  tida 


Pliana:  Oladtlana  S-IVtl 


Dr.  1.  Dan  laal,  traaidant 


RACCY,  MocCAUUM  t 
ASSO  ,  LTD 

4133  Sharbroeka  $1.,  W. 
Monlraol.  Qua  ,  Canada 
Ph:  OaMlar  0«73 


RANALD  I.  JONIS 
R  D  #1,  Jinny  Hill  Rd. 
Chatkira,  Coim. 

Pk:  RRownina  3  $344 


PHILIP  R  BERGfR 
tradlord  Rood 
tradeordwooda.  Pa. 
Pk;  WEtintora  S  1453 


WESTON  OBSERVATORY 
Waaton,  Moai. 

Pk:  Wallkom  3  3347 
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SALES 

ENGINEERS 

Explosives  manufacturer 
has  attractive  openings  for 
men  with  technical  or  practi¬ 
cal  background.  Men  under 
30  preferred.  Considerable 
traveling.  Liberal  benefits. 

An  excellent  opportunity  to 
apply  your  knowledge  of 
mining,  quarrying,  construc¬ 
tion,  and  related  industries. 

Replies  held  in  strict  confi¬ 
dence.  Send  complete  resume 
(photograph  optional)  to; 

THE 

EXPLOSIVES  ENGINEER 

990  KING  STREET 
WILMINGTON  99,  DELAWARE 


;  INDUSTRIAL 
j  SEISMOLOGY 

I 

[  VIBRATION  SURVEYS 

[  BLASTING  EFFECTS  ANALYSIS 


HAROLD  H.  WHITE 

CONSULTING  ENGINEER 
I  1619  WALL  STREET 

JOPLIN,  MISSOURI 

PHONE  MAYFAIR  4-0164 

! 

MULTI-STATE  PROFESSIONAL 
REGISTRATION 

30  YEARS'  EXPERIENCE  IN  ANALYSIS 
OF  EXPLOSIVES  EFFECTS 

INTERNATIONAL  BACKGROUND 


If  the  Job  Calls  for 
VENTILATING  . . . 


Acfuol  photo  during  •nhuuttlng  of  •Jiploiion 

...Your  best  bet  is  NAYLOR  PIPE 

When  you  coii.sidcr  VL*ut  ilii(  iii^  liiio.s,  Naylor  Sjiiralvs'L'ld  piiu* 
.staud.s  out  ill  two  ba.sic  way.s. 

From  a  .structural  .standpoint,  tin*  Naylor  .spiral  tru.s.s  adds 
<‘Xtra  .safety  and  collap.se  strength  for  both  pn’s.suri'-  and 
vacuum  .sL*rvice.  Its  exclusive  structun*  permits  the  use  of 
b’Khter  f^auKe  mat<*rial  for  lower  cost  without  sacrilicinjr 
lierformance. 

From  an  installation  aspect,  whL*n  comn’cted  with  tin*  one-pi<*ce 
Naylor  VV^slKe-Lock  coupling,  -Naylor  lines  can  he  installed 
faster  than  hy  any  other  method.  With  this  condiinal  ion,  lines 
hu^  the  wall  and  space  is  savL'd  as  they  can  he  made  u|i  with 
only  one  side  (d‘  the  pi|M‘  in  the  open.  And  its  li^lit  weij^lit 
makes  Naylor  jiipe  easy  to  handle  and  <‘Xtend  as  work  pro- 
j^resses.  Sizes  from  I"  to  in  iliameter  and  uniform  lenj^th.s 
to  10  f«‘et. 

Write  for  Hullelins  -No.  507  and  No.  51  1  for  complete  detuilH. 


NAYLOR  PIPE  COMPANY 

1255  East  B2nd  Straat 
Chicago  It,  lllinolt 


PIPE 


THE  expi.osive:s  enci.neeh 


MARril-APRII.,  IXM 


Eastern  U.  S.  and  Foreign  Sales  Office:  350  Madison  Avenue,  New  YorK  17,  New  Yorli 
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cfm  GVRO-FLO 

HAS  BEEN  ADDED  TO  INGERSOLL-RAND’S 

COMPLETE  LINE  OF  PORTABLE  ROTARY  COMPRESSORS 

Now  there  are  5  sizes  .  .  .  125,  210,  315,  600  and  900  cfm. 


ONI  OYRO-aO  900  WIU  OMRATI 

TTTTTTTTTT 

10  JACKHAMMS 

^  JL  ^  Jb* 

7  WAOON  JACKS  WITH  UOHT  ORimi 

^ 

3  WAOON  ORALS  WITH  HiAVV  DR#TiR 

There’s  only  one  (rV RO-h'IJ)  . . . 
Inf’ersoll-Ranti’s  Rotary  Portable 
Compressor  . . ,  Introduced  in  1930 

N  UNBIATABLI  COMBINATION  . 
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IN  THIS  new  addition  to  the  time-tested  GYRO- 
FLO  line,  Ingersoll-Rand  brings  you  a  heavy-duty 
compressor  that  delivers  a  full  900  cfm  at  100  psi  — 
yet  weighs  only  14,340  pounds  ready-to-go,  and  is  but 
slightly  larger  than  the  famous  GYRO-FLO  600. 

The  smooth,  dependable  and  virtually  maintenance- 
free  performance  of  the  GYRO-FLO  rotary  compres¬ 
sor  is  a  matter  of  record  on  drilling  and  construction 
projects  the  world  over.  When  you  have  a  job  calling 
for  900  cfm  of  air  power,  ask  your  Ingersoll-Rand  rep¬ 
resentative  to  tell  you  more  about  this  new,  heavy-duty 
GYRO-FLO  900. 

IngezTOll-Rand 

3  357  1 1  Broadway,  N«w  York  4,  N.  Y. 


GYRO-FLO  COMPRifSORS  AND  l-R  ROCK  DRILLS 

THK  t-IXFI-OSIVKS  KNOINKKK  •  MAHCil-APHII..  IS.M 


(PLtASt  GIVI  THIS  ADVlKTISlMtHT 
TO  YOUf  UASTING  fOKtMAN) 


Run  on«  and  of  Ih*  Quorrycofd 
ouf  to  a  plot*  wfiora  it  con  b« 
ligfitod  aotily.  Whan  avnrything 
tt  in  raodinati,  light  lha  Quarry 
cord  with  o  match  and  walk  away 


JiT 


for  one-shot  lighting  of  safety  fuse  in  secondary  blasting 


Now  you  can  ignite  each  and  every  safety  fuse  from  one 
point,  and  eliminate  the  hazard  of  men  climbing  over  the 
rock  pile,  lighting  each  fuse  individually. 

Now  you  can  have  the  advantage  of  fuse  blasting,  so 
that  the  holes  go  “pop  pop-pop”  rather  than  “IKM)M” 
—  to  reduce  the  noise  of  a  single  blast. 

Now  you  can  fire  when  convenient,  without  fear  of 
stray  electrical  currents  causing  premature  blasts. 

Quarrycord  is  a  flexible,  water-resistant  cord  which 
burns  with  an  external  flame  at  the  rate  of  about  one 
foot  per  second. 

It  is  very  easy  to  use:  (1)  F’repare  each  primer 
cartridge  in  the  usual  way  with  safety  fuse  and  detonat¬ 
ing  cap.  (2)  On  the  end  of  the  fuse  opposite  the  cap 
place  a  Quarrycord  Connector,  ('i)  I.oad  and  tamp  the 
holes.  (1)  When  ready  to  blast,  run  a  line  of  Quarrycord 


so  as  to  connect  with  each  hole  (5)  At  each  fuse,  |iass 
the  Quarrycord  into  the  slot  in  the  end  of  the  connector 
and  press  the  “lid”  down  f/g/i/  over  it  to  make  positive 
contact.  (6)  If  your  hook  up  has  parallel  lines  of 
Quarrycord,  make  frequent  cross  connections  as  shown. 

Quarrycord  is  packed  on  spools  in  foot  lengths, 
two  spools  to  a  box.  fionneclors  are  supplied  in  cuid- 
board  boxes  containing  MX)  each. 

For  more  information 
nee  your  Kxploniues  Supplier,  or  write  to 

THE  ENSIGN-BICKFORD  COMPANY 
Simsbury,  Connecticut 

Maitufoctwrori  of  Rriin«<orrf>  Ootonctlnf  Ru**,  tofoly  taf, 
IfiiltacorrfS',  Accottoriot. 

l$labliit>md  ISM 


fraa  foldar  falh  lha  wliolo 
•toryi  what  it  doot,  and  how  to 
uM  it.  Cvary  Slatlar  ihould 
hava  o  copy  —  land  tor  it 
today. 


ENSIGN.  BICKFOROa 


y  y 


f>eeoni/aiy 


IIIK  KXHMtSIVKS  KNf.INK.I-H  •  MAH<  ll-APKII..  IS.Vi 


IMPOSSIBLE  WITHOUT  EXPLOSIVES 


TIk*  iikmIitii  lii^’liwav — wi<l<’  ami  ^parioiih  with  in- 
rriM-cd  \i«ilMlily  ami  m»  »  Iralli'' — a  tril»ul«* 

to  iiiihIitii  <  oii>.trm  lion  l<Tlitiii{m>.  The  alto\c  ^oc- 
lion  ol  l),S.  licUviTii  liakiM ''ll<•l^l  ami  l,o>  Aiif'rlo. 
California,  i^  a  ^ooii  t-xaniplr  of  rn^irn'crin^  knou- 
liow.  \\  liiTf  rock  wa-  rmonnlri fil.  Iila>lin^  crcW' 
willi  ll<•^^•nl^•s  o\|)|o'>i\ i-s  look  o\<T. 

Lor  iiion*  llian  lorh  \<*ai>,  llcrriili'-  lia!«  ••nf'a^od 


in  i-oiitinnons  rrM-arrIi  into  lli«-  i|i‘\rio|ini<-nl  of 
••\(i|o>i\(>  nialoriais  ami  itn|tro\ril  Idastin^  Iccli- 
nit|m‘>.  \\  liflliiT  your  nM|nir<‘nirnls  an-  Tor  con. 
»lrnclion.  niininf'.  <{narr\in^,  ••cirniic  |tro'.|ic<  lin<', 
or  in  oilier  ficM.-  where  e\|i|osi\e>  are  needed, 
Hercules  teelinieai  re|ire>enlal i\,es  will  fie  •'lad  lo 
a>?>i!'t  in  llie  Mdeetion  of  llie  rij:lit  nialeriaU  for  the 
moot  efficient  joli. 


HERCULES  POWDER  COMPANY 


ixplontm  Dt  partmrni  WO  Ktnt^  Stretl,  VCilmsuKlon  W,  Delau  are 

IliriiiiiiKliaiii.  Ma  .  riiirujjii.  III  ;  I  In  I  nth,  Vliim, ;  IU/lt*lon,  I’a. ;  J<i|ilin,  Mn. ;  I  <>•  ^^)^^lr^, 
l.alil  ;  NrM  ^iiik,  N.  ^  ;  I'lllKlnirith,  I'a.;  ''all  l.akr  (!ily,  I  tali;  San  I  ranrixii,  (!alil. 
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A  Size  And  Type  To  Meet  Your  Drilling  Needs 


VV  HATEVER  your  blast  hole  drilling  needs 
■  may  be,  Bucyrus-Erie  has  /he  machine  tit  meet 
?  them. 

For  small  and  medium-sized  quarries, 
-  cement  plants,  and  construction  projects,  look 

into  the  churn-type  22-T  and  27-T  machines. 
They  drill  6-  to  b^g-in.  holes,  are  ideal  to  cut 
,i  down  the  number  of  holes  drilled  and  still  give 
you  the  same  amount  of  material  broken. 

For  larger  scale  quarry  and  mine  oper- 

Iations,  Kucyrus-Erie  offers  you  a  choice  of  two 
churn-type  and  two  rotary  models.  To  drill 
large-diameter  holes  even  in  the  toughest  for¬ 
mations,  there's  the  29-T  for  6-  to  9-in.  holes; 
the  50-T  for  9-  to  12-in.  holes.  For  drilling 
these  large-diameter  holes  at  astounding  rates 
of  speed,  there’s  the  50- K  rotary  for  9f4- 
12'^'^-in.  holes;  the  new  40-K  for  to  9-in. 

S  holes. 

i 

I  F'eaturing  Ward  Leonard  electric  control 

'i  on  rotation  of  drill  pipe,  hydraulically  powered 

[  down  pressure  on  the  drill  bit,  and  air-blast 

f  cleaning,  these  rotary  machines  are  setting 

[  new  high  production  records  in  an  ever  in¬ 

creasing  number  of  quarries,  strip  mines,  and 
open-cut  mines. 

Choose  the  Bucyrus-Erie  drill  model  that 
fits  your  work  —  then  write  for  the  complete 
picture-story.  ?in)c 


BUCYRUS-ERIE  COMPANY 

South  Milwoukeo,  Witcontin 


75  Years  of  Service 
To  Men  Who  Shape  The  Earth 


Here’s  why  the 


All-Purpose  Wagon  Drill 
saves  you  money 

•  Fastest  drilling,  air-saving,  low-maintenance,  4-inch  drifter  drill 
on  market.  Job-proven  all  over  the  world. 

•  Rugged,  heavy-duty  chain-feed  assembly  and  feed  motor  provide 
plenty  of  power  for  the  hardest  lifts. 

•  Weight  distribution  planned  for  bc.st  maneuverability  and  stability. 

•  Accurate  two-way  control  of  U-arm  makes  for  easy  positioning 
under  any  conditions.  Easy  to  position  for  line  drilling  against 
walls  and  faces.  Swivel  rear  wheels  help  quick,  easy  line  drilling. 

•  U-arm  can  be  lowered  to  ground  level  for  lifter  holes. 

•  Wagon  frame  and  U-arm  are  heavy  steel  tubing  with  forged  fit¬ 
tings —  damageprcxif  against  on-the-job  hazards. 

For  more  information  on  Blue  Brute  wagon  drills,  see 
your  Worthington  distributor.  Or  write  to  Worthington 
Ct)rporation,  Portable  Compressor  and  Contractor’s  Irwl 
Division,  Section  FI. 5.2,  Holyoke,  Muss.  ^52 


WORTHINGTON 


If  IT’S  A  CONSTRUCTION  JOB,  IT'S  A  iSSuHf  "SkiTr  JOB 


I 


